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INFLUENCE OF RECREATION ON HEALTH-RISK BEHAVIORS

ABSTRACT
The number of adolescents who engage in suicidality is staggering. Adolescence
is a unique developmental period where engagement in health-risk behaviors is
prominent. Factors influencing engagement in suicidality are vast and occur both
internally and externally in the adolescent. Substance use during adolescence has shown
an association with increased suicidality. Similarly, bullying, both cyberbullying and inperson bullying, have contributed to adolescent suicidality. Alternatively, recreation
engagement has yielded benefits in both psychosocial and physical health for adolescents.
However, limited research has identified that engaging in recreation can minimize
suicidality. Therefore, the purpose of this study was to explore how substance use, age,
race, recreation engagement, and bullying can influence suicidality in high school
students. The study employed quantitative methods for each aim. Conditional process
analyses were used to identify the mechanisms which operate within and outside of the
adolescent and their environments that affect suicidality in high school students. Results
revealed that suicidality is associated with alcohol and opioid use, and adolescent sex and
sexual identity. Cyberbullying is more prevalent than in-person bullying but both are
significant for high school students. Conversely, neither form of bullying influenced
suicidality. Additionally, female and male students engaged on more sports teams with a
reduction in suicidality. Implications for practice include the use of recreation as a
program to support adolescents engaged in health-risk behaviors (e.g., substance use and
suicidality). Another implication for practice is the need to identify barriers to
engagement in recreation programs, and more diverse recreation programs for the unique
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needs of all adolescents. Opportunities for future research include identifying evidencedbased recreation that can promote a reduction to adolescent health-risk behavior
engagement, intervention-based research on adolescents who are engaging in health-risk
behaviors, and recreation opportunities and barriers to engagement for diverse adolescent
communities.
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CHAPTER 1
INTRODUCTION
The World Health Organization (WHO) identifies that 1.2 billion people are
between the ages of 10 to 19; this developmental stage is called adolescence and accounts
for approximately 16% of the world’s population (Frankl et al., 2017; United Nations
International Children's Emergency Fund [UNICEF], 2019). Adolescence is a critical
stage for physical, cognitive, and psychosocial development, making this a unique period
for growth and health (WHO, 2020). High-risk behaviors have increased in adolescents in
the United States (U.S.), especially those in high school (HS); resulting in concerns for
their overall health (Topolski et al., 2001; Underwood et al., 2020).
High-risk behaviors, more commonly known as health-risk behaviors (Brener et
al., 2013; Brener & Collins, 1998; Hertz et al., 2015; Simonsen & Sugai, 2013; Surís et
al., 2008; Topolski et al., 2001; Underwood et al., 2020; Wu et al., 2006), describe
behaviors that have the potential for significant impacts to adolescent health; these
behaviors include (1) behaviors that contribute to unintentional injuries and violence, (2)
sexual behaviors related to unintentional pregnancy and sexually transmitted disease
(STD), including human immunodeficiency virus (HIV) infection, (3) alcohol and other
drug use, (4) tobacco use, (5) unhealthy dietary behaviors, and (6) inadequate physical
activity (Underwood et al., 2020). Health-risk behavior engagement can lead to negative
impacts on the physical (Farhat et al., 2010; Patton et al., 2012; Wu et al., 2006) and
mental health (Jones et al., 2020) of adolescents in the U.S. (Ivey-Stephenson et al., 2020;
Jones et al., 2020; Underwood et al., 2020). The health-risk behaviors engaged in during
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adolescence may lead to harmful health effects, including increased morbidity and
mortality.
In looking at the psychosocial health of adolescents, exploring the social factors
of health is important to advance inquiry on the influences on adolescent health-risk
behaviors (Barkley, 2008; Beal et al., 2001). These social factors, such as adverse
childhood experiences (ACEs) include bullying, violence, social networks, and
destructive environments that can have a substantial influence on the adolescent’s life.
ACEs increase risk exposures and stressors that can influence engagement in health-risk
behaviors and cause negative impacts to overall adolescent health (Bethell et al., 2014;
Kerker et al., 2015). These social factors often influence multiple health-risk behaviors,
but little is shown to identify protective factors and processes that can reduce this
engagement (Harrop & Catalano, 2016).
Programs and services implemented to support adolescents involved in health-risk
behaviors have been identified to minimize risky behaviors; encourage self-discovery and
positive relationships (Hopper & Iwasaki, 2017); and improve social and emotional wellbeing (Lubans et al., 2012a). Engaging in recreation has been associated with positive
outcomes for adolescents such as social competence (Caldarella et al., 2019) and
increased mental health functions (Steinberg, 2007). Recreation programs have been
identified as a tool that can contribute to the reduction of health-risk behaviors in
adolescents (Hopper et al., 2019; Lubans et al., 2012a; Taliaferro et al., 2008); but the
relationship of recreation engagement and health-risk behaviors in this population are not
well understood.
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Overall, research supports that multiple social factors (e.g., bullying and
recreation engagement) influence engagement both positively and negatively in
numerous health-risk behaviors for adolescents. However, there is a lack of
understanding about how recreation engagement can influence health-risk behaviors. The
purpose of this study is to explore how social factors and recreation engagement can
influence the most common health-risk behaviors (substance use and suicidality) in HS
students.
Specific Aims
Specific Aim One
Examine the relationship between the most common types of adolescent
substance use, age, race, and suicidality in high school students.
Hypothesis 1A. Substance use (alcohol, opioid, and synthetic marijuana) is
significantly associated with suicidality.
Hypothesis 1B. Adolescent age influences suicidality; age mediates the
relationship between substance use and suicidality.
Hypothesis 1C. Race moderates the effect of substance use and suicidality, and
the indirect effect through age, either in the association between age and suicidality, or
both.
Specific Aim Two
Examine the relationship between adolescent sex and sexual identity, recreation
engagement, bullying, and suicidality in high school students.
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Hypothesis 2A. Adolescence sex and sexual identity is significantly associated
with suicidality.
Hypothesis 2B. Recreation engagement influences suicidality and mediates the
association between adolescent sex and sexual identity, and suicidality.
Hypothesis 2C. Bullying (cyberbullying and in-person) moderates the effect of
adolescent sex and sexual identity and suicidality, and the indirect effect through
recreation engagement, either in the association between recreation engagement (video
game play and playing on a sports team) and suicidality, or both.
Specific Aim Three
Identify the links between adolescent sex and sexual identity, age, recreation
engagement, and suicidality in high school students.
Hypothesis 3A. Adolescent age is significantly influenced by suicidality and
mediates the association between adolescent sex and sexual identity and suicidality.
Hypothesis 3B. Recreation engagement (active recreation and passive recreation)
moderates the effect of adolescent sex and sexual identity and suicidality, and the indirect
effect through age and suicidality, either in the association between age and suicidality,
or both.

4
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Definition of Terms
It is important to identify terminology commonly used in the study that can lack
consistency among researchers and professionals, for clarity the following terms are
defined:
1. Adolescence. A vital stage in development that is different from children and
adults, youth between the ages of 10-19 (World Health Organization [WHO], 2015).
2. Health-risk behaviors. A term used to describe behaviors that have been shown
to have negative side effects on the health and safety of individuals (e.g., unintentional
injuries and violence, sexual-risk behaviors, alcohol and drug use, tobacco use, unhealthy
dietary habits, inadequate physical activity; Igra & Irwin, 1996; Surís et al., 2008).
3. Suicide-related behaviors. The suicidal acts and behaviors include thoughts of
suicide, attempting suicide, or plans of a suicide attempt but do not result in death from
suicide (Brown et al., 2007; Ivey-Stephenson et al., 2020).
4. Suicidality. The act or intent to deliberately harm oneself with the purpose to
cause death, this definition covers the suicidal behavior spectrum (Voltas et al., 2020).
5. Adverse childhood experience. A term used to encompass factors associated
with negative influences on adolescents’ overall health and safety (Bethell et al., 2014;
Mersky et al., 2013).
6. Resilience. “…resilience is both the capacity of individuals to navigate their
way to the psychological, social, cultural, and physical resources that sustain their wellbeing, and their capacity individually and collectively to negotiate for these resources to
be provided in culturally meaningful ways” (Ungar, 2008, p. 225).
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7. Promotive factors. Factors that are associated with positive social and
individual characteristics and resources that operate in opposition to the adverse
experiences that can overcome negative effects to the risk exposure (Zimmerman, 2013).
8. Protective factors and processes. The factors and processes are influences that
promote positive outcomes and lower the probability of an undesirable health outcome
for the adolescent (Forrest-Bank et al., 2015).
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CHAPTER 2
LITERATURE REVIEW
Adolescence is a vital stage in human development. During this phase delineation
should be made from children (0-10) and adults (19+) based on cognitive function and
behavioral differences in thought processes, internal and external influences on
behaviors, and how they act and interact with others (Blum & Dick, 2013; World Health
Organization [WHO] & United Nations International Children's Emergency Fund
[UNICEF], 2020). This pivotal developmental period begins a transition into adulthood
where biological, psychological, and social changes occur more than any other stage in
the developmental life process, except infancy (Harrop & Catalano, 2016).
Adolescents are often described as impulsive, risk-taking, and immature (Blum &
Dick, 2013; Casey et al., 2008; Spear, 2013); however, research suggests that
environmental factors (e.g., family/guardian, peers, cultural, societal; Patton et al., 2012;
Sawyer et al., 2012; Viner et al., 2012) may account for these adolescent characteristics.
This developmental period is associated with suboptimal decision making (YurgelunTodd, 2007) and engagement in risk-taking behaviors that give rise and influence to
known health-risk behaviors (e.g., unintended pregnancies and sexually transmitted
disease (STD), and alcohol and drug use; Casey et al., 2008; Eaton et al., 2006). The
identity formation that occurs during adolescence enables youth to experiment with new
behaviors and experiences while attempting to find themselves and their peer groups
(National Academy of Sciences, 2009).
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The neurodevelopment that occurs during adolescence is significant, thus, the
neural changes and processes can help explain why health-risk behaviors are experienced
(Compton et al., 2019; Jones et al., 2020; Steinberg, 2007; Swahn et al., 2012). White
(2009) described adolescence as an investigation period where neural changes in the
brain cause exploration and risk-taking. Areas of the brain develop at different stages
during adolescent growth, each stage of development contributes to emotional responses
and executive functioning differently (Casey et al., 2008; Jones et al., 2020; Spear, 2013).
Neurodevelopment involved in structures regarding emotional response and reward is
developed before the growth that involves judgment, decision-making, and impulse
control (Yurgelun-Todd, 2007). The vulnerability that occurs during adolescence,
combined with the underdeveloped cognitive function, can cause adolescents to engage in
harmful health-risk behaviors that contribute to the experimentation and exploration of
risk-taking in their environments (Harrop & Catalano, 2016; Sawyer et al., 2012; White,
2009).
Adolescence can be divided into two stages: early adolescence (ages 10-14) and
adolescence (ages 15-19) (National Academy of Sciences, 2009). Using this definition
moving forward, high school (HS) students are considered adolescents; this population
tends to engage in more frequent and unsafe health-risk behaviors resulting in destructive
consequences to themselves and others (Redfield et al., 2020; Underwood et al., 2020).
As a result of the complexity of adolescence, the multiple developmental stages that
occur from ages 10-19, and the reported increases in health risk in this population; HS
students will be the population of interest for this study (Underwood et al., 2020).
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Health-Risk Behaviors
Health-risk behavior is a term for behaviors that have the potential for negative
side effects on health, such as suicide-related behaviors, unsafe sexual practices, and
substance use, among many others (Igra & Irwin, 1996; Surís et al., 2008). Participation
in health-risk behaviors contributes to significant consequences including; morbidity, the
act of acquiring a condition or disease; mortality, representing death; and social factors
that result in negative outcomes to health and safety for adolescents (Brener et al., 2013;
Catalano et al., 2012; Underwood et al., 2020). The health-risk behaviors and actions
taken by the adolescent may be intentional or unintentional (Short & Mollborn, 2015). In
the U.S., engagement in health-risk behaviors during adolescence is common, but the
categories and social influences surrounding health-risk behavior engagement vary
(Kann, 2001).
Leading health-risk behaviors have been identified by the Centers for Disease
Control and Prevention (CDC), Division of Adolescent and School Health (DASH) since
1990 (Brener et al., 2013; Redfield et al., 2020; Underwood et al., 2020). The Youth Risk
Behavior Surveillance System (YRBSS) was enacted by the CDC to monitor health
behaviors and unsafe experiences adolescents face regularly (Kolbe et al., 1993) using the
Youth Risk Behavior Survey (YRBS). The YRBS data for 2019, provided six categories
of health-risk behaviors among adolescents in the U.S.; (1) behaviors that contribute to
unintentional injuries and violence, (2) sexual behaviors related to unintentional
pregnancy and STD, including HIV infection, (3) alcohol and other drug use, (4) tobacco
use, (5) unhealthy dietary behaviors, and (6) inadequate physical activity (Underwood et
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al., 2020). Identifying the major health-risk behaviors adolescents engage in can allow for
an understanding of how to improve the current and future health of adolescents
(Topolski et al., 2001).
Unintentional Injuries and Violence
The CDC defines unintentional injuries and violence as the health-risk behavior
that accounts for the greatest number of deaths among U.S. adolescents (Underwood et
al., 2020). Primary influences on morbidity and mortality include motor vehicle
accidents, death from suicide, and homicide (Redfield et al., 2020). Unintentional injuries
and violence have been reported by adolescents as a serious concern that is associated
with multiple health effects and damaging health behaviors (e.g., risky sexual behaviors,
substance misuse, physical health symptoms, sexual violence, dating violence; Basile et
al., 2020; CDC, 2016). Suicide-related behavior and violence have a high prevalence in
morbidity and mortality for adolescents (Underwood et al., 2020).
Suicide-Related Behaviors. In 2008, death from suicide was the tenth leading
cause of mortality for all ages in the U.S.; in 2016, it became the second leading cause of
death for individuals aged 10-34, claiming the lives of 14,827 individuals (Hedegaard et
al., 2018a, 2018b, 2020). These findings do not capture the individuals who attempted
suicide or experienced suicidal thoughts, behaviors, and actions. A suicide attempt is the
act or behavior of a self-inflicted action with the intent of death (Cha et al., 2018).
Suicidal behaviors include thoughts of attempting suicide or planning a suicide attempt
(Brown et al., 2007). In a recent report of a nationally representative sample, 8.9% of
adolescents reported having made a suicide attempt, and 18.8% of HS students seriously
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considered suicide (Ivey-Stephenson et al., 2020). In another report, 95,000 adolescents
in 2018 aged 14-18 visited an emergency department for self-harm injuries, including
suicide attempts (CDC, 2020); identifying that underreporting of these health-risk
behaviors is a possibility. Trends in suicide-related behavior and deaths from suicide are
troubling, research has indicated that the most prominent risk factor for death by suicide
is attempting suicide (Borges et al., 2010; Lindsey et al., 2019). Scholars suggest that
perceived burdensomeness, lack of parental belongingness, depression, and anxiety are
significantly associated with a higher likelihood of suicidal ideations (Barzilay et al.,
2015). Self-injurious behaviors and engagement in health-risk behaviors (e.g., physical
fights, unprotected sexual behaviors, excessive alcohol use, illegal drug use, tobacco use)
were reported to be associated with a higher rate of suicide attempts during adolescence
(Barzilay et al., 2019).
Death from suicide and suicide-related behaviors rank higher in causes of
mortality and increased safety risk for adolescents than other age groups, warranting
significant concern (Cha et al., 2018; Hedegaard et al., 2020; Thompson & Swartout,
2018). In addition to the overwhelming number of deaths by suicide during adolescence,
other emotional disturbances occur that can cause intense emotional distress, feelings of
burden, suffering, and hopelessness that is often felt by the individual around the time of
the suicide attempt, suicide-related behavior, or the death from suicide (Brown et al.,
2007).
Demographics That Influence Suicide-Related Behavior. The prevalence of
seriously considered suicide for females (24.1%) was significantly higher than males
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(13.3%) in a nationwide study (Ivey-Stephenson et al., 2020). Further, data from the CDC
in 2017 identified that non-Hispanic American Indian or Alaskan Native females and
males have the highest rates of suicide, followed by non-Hispanic white females and
males, non-Hispanic black females and males, then Hispanic females and males (Lindsey
et al., 2019). Findings from the same survey revealed that students who identified as
lesbian, gay, or bisexual (LGB) (23%) reported more suicide attempts than their
heterosexual peers (6%) (Johns et al., 2020).
It is important to acknowledge that there are other sexual identities adolescents
self-identify with, such as transgender, queer, and pansexual (Russell et al., 2009; White
et al., 2018). Data related to these sexual identities are limited, as LGB is the sexual
identities defined in the CDC reports and surveys (Johns et al., 2020), and are the sexual
identities that are more consistently reported by adolescents (White et al., 2018).
Violence. Violence or aggression can be defined as an act completed by another
person or group causing harm or the intent to harm, this includes dating violence, sexual
violence, and bullying (Basile et al., 2020; Wilkins et al., 2018). Aggression or physical
altercations perpetrated by another person, including physical or sexual dating violence,
is considered interpersonal violence and is prevalent during adolescence (Basile et al.,
2020). Involvement in violence, exposure to violence, and violence victimization; the act
of making someone a victim by harming or bullying, often begin during adolescence and
contribute to other health-risk behaviors (Albus et al., 2004; Hedegaard et al., 2018).
Adolescent violence is recognized as a public health concern and pervasive health
behavior in the U.S. (Williams et al., 2007).
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Interpersonal violence is pervasive and is the leading cause of morbidity among
children, adolescents, and young adults (Sumner et al., 2015). Violence can occur in the
home, in the community, at school, or within social groups where the adolescent resides.
Individuals who are exposed to or have experienced violence are at greater risk of being a
victim of other forms of violence and/or being violent themselves (CDC, 2016; Johnson
et al., 2002; Resnick et al., 2004; Smith et al., 2015; Wilkins et al., 2018). Violence and
exposure to violence have been associated with an increased risk of depression, posttraumatic stress disorder (PTSD), anxiety, sleep disorders, eating disorders, suiciderelated behaviors, and death by suicide (Basile & Smith, 2011; CDC, 2016; Sumner et al.,
2015). Although decreases in interpersonal violence have been reported, there is still a
large proportion of adolescents experiencing a variety of violent acts and exposures,
proposing a substantial need for violence intervention.
Demographics That Influence Violence. A national representative sample of
adults reported that one in four female victims (25.8%) first experienced intimate partner
violence before the age of 18 (Smith et al., 2015). From 1992-2012, an official report
identified decreases in sexual abuse, physical abuse, and neglect of children; however,
approximately 12.5% of children still experience abuse or neglect before the age of 18
(Finkelhor et al., 2013; Sumner et al., 2015; Wildeman et al., 2014). Literature indicates
that individuals who are racial or minority youth, being female, or a sexual minority (e.g.,
LGB; Johns et al., 2020) disproportionally experience more violence during adolescence
(Basile et al., 2020; Resnick et al., 2004; Smith et al., 2015).
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Sexual Risk Behaviors
Sexual risk behaviors have been identified as health-risk behaviors and include
unintentional pregnancy and STDs. Sexual risk behaviors are actions that can lead to
increased liability for engagement in other health-risk behaviors (e.g., alcohol and other
drug use, violence; Huang et al., 2012; Silverman et al., 2004). Normal adolescent sexual
exploration may involve some risks; however, the initiation of adult sexual behaviors
place adolescents at risk for unintentional long-term consequences to their physical and
social well-being (Vesely et al., 2004). Unintentional pregnancy and STDs, including
HIV infection, are a public health concern for adolescents (Szucs et al., 2020).
Unintentional Pregnancy. In the U.S., the teen birth rate has declined by 64%
between 1991 and 2015 for adolescents between the ages of 15-19 (Hamilton et al.,
2014). Although the decline is significant, the U.S. still has one of the highest adolescent
pregnancy rates among developed nations (Sedgh et al., 2015). Studies have shown that
becoming an adolescent mother can limit educational and occupational opportunities
(Hofferth et al., 2001; Vesely et al., 2004) and increase the likelihood of living in poverty
(Penman-Aguilar et al., 2013). Children born to adolescent mothers are shown to have
difficulties in school, experience higher rates of abuse and neglect (Dukewich et al.,
1999), and have a higher risk of preterm delivery causing health complications for both
the mother and child (Mathews & MacDorman, 2011).
Demographics That Influence Unintentional Pregnancy. Nationwide, 27.4% of
HS students reported being sexually active in 2019 (Szucs et al., 2020). Several reports
identified that adolescents who identified as LGB had a higher likelihood of unintentional
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pregnancy than their heterosexual peers (Baral et al., 2013; Charlton et al., 2018). This
inequity has been suggested to be due to inadequate sexual health education for LGB
adolescents; which should be designed to promote sexual health and prevent sexual risk
behaviors for this population (Pampati et al., 2021). Another suggested reason is that a
higher proportion of LGB students engage in sexual risk behaviors, including a lack of
condom use during sexual intercourse; this is associated with STD and HIV infection and
unintentional pregnancy (Kann et al., 2018; Pampati et al., 2021). In 2018, non-Hispanic
black and Hispanic females aged 15–19 years had two times the birth rate than nonHispanic white females (Martin et al., 2019)
STDs and HIV. The CDC estimates that there are 20 million new STD infections
each year and almost half of these are among people between the ages of 15 to 24
(Kreisel et al., 2021); this has remained consistent since 2008 (Satterwhite et al., 2013).
STD and HIV infection is harmful and can cause irreversible long-term effects on
adolescent health. Healthy People 2020 reports that long-term health consequences that
include reproductive health, cancer, and fetal health complications occur but are
preventable through condom and contraceptive use. STD infection can be asymptomatic,
therefore, no diagnosis is rendered causing the potential for underestimation in infections
and the probability for exposure of STDs for sexually active adolescents (U.S.
Department of Health and Human Services [HHS], 2018). According to a recent report,
19.8% of HS students did not use the recommended condom or contraceptive approach to
minimize STD and HIV infection during their last sexual intercourse (Szucs et al., 2020).
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Demographics That Influence STDs and HIV. It has been reported that females
have higher rates of STDs (e.g., chlamydia trachomatis); however, rates among males
increased by 34.8% from 2014-2018 (HHS, 2018). Contraceptive or condom use was
more commonly reported to not be used as a prevention method among non-Hispanic
black (23.2%) and Hispanic (12.8%) students compared with non-Hispanic White
students (6.8%). Non-Hispanic Black students were less likely to use a prevention
method, compared with Hispanic students (Szucs et al., 2020). Substance use, tobacco
use, and marijuana have been reported to increase the engagement of unprotected sexual
intercourse among male HS students (Nkansah-Amankra et al., 2011).
Alcohol and Drug Use
Alcohol and drug use are defined as health-risk behaviors and include alcohol use,
illicit drug use, and opioid use. Adolescence is a crucial period where substance use
begins causing adverse outcomes and increased vulnerability to adolescent health (Jones
et al., 2020; Stockings et al., 2016).
Alcohol Use. Studies have reported that adolescence is a critical period of risk for
the initiation of alcohol use, which has been linked to future alcohol dependence and
continued engagement in other health-risk behaviors (Dawson et al., 2008; Harrop &
Catalano, 2016; King & Chassin, 2007; Poudel & Gautam, 2017). Early-onset alcohol
consumption has been associated with unintentional injuries, academic difficulties and
underachievement, dropping out of HS, delinquent behavior, substance use disorders, and
employment difficulties (Ellickson et al., 2003; Poudel & Gautam, 2017).
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Alcohol use in adolescents remains high, one in three HS students (29.2%) have
reported alcohol consumption and 13.7% reported binge drinking (e.g., drinking four-five
drinks in a row within a couple of hours). A study examining individuals 12-17 years of
age, who participated in the National Survey on Drug Use and Health (NSDUH),
reported that adolescents who engaged in alcohol consumption in the past month were
more likely to use cigarettes, marijuana, and other illicit drugs (DuPont et al., 2018).
Demographics That Influence Alcohol Use. In 2019, female HS students
reported a higher prevalence of alcohol use (31.9% versus 26.4%) and binge drinking
(14.6% versus 12.7%; Jones et al., 2020). In the same report the prevalence of alcohol use
was lowest among Black students (16.8%) compared to Hispanic students (28.4%), and
White students (34.2%; Jones et al., 2020). Students who identified as LGB had a higher
prevalence of alcohol use compared to their heterosexual peers; students in grades 11 and
12 had a higher prevalence of alcohol use compared to students in grades nine and 10
(Jones et al., 2020).
Illicit Drug Use. Illicit drug use can be defined as any non-medical use of a
drug(s) that is prohibited by law and not taken under a health provider’s supervision
(Murphey et al., 2013). Illicit drug use during adolescence has been associated with
damaging effects on physical and mental health and is considered to be riskier for
adolescent health; due to the vulnerable nature of a brain still in development (Casey et
al., 2008). Similar to other substance use, the use of illicit drugs in adolescents has been
identified to cause both long and short term health effects including, sexual risk behavior,
poor academic performance, violence, delinquency, crime, and diminished relationships

17

INFLUENCE OF RECREATION ON HEALTH-RISK BEHAVIORS

(American Academy of Pediatrics, 2016; Barrett et al., 2015; DuPont et al., 2018;
McClusky et al., 2002; Murphey et al., 2013; Poudel & Gautam, 2017). Although current
trends in adolescent illicit drug use have trended downward, the use of illicit drugs causes
significant impacts on overall health and safety for adolescents (National Institute on
Drug Abuse [NIDA], 2020).
The categories of illicit drug use are immense and can be challenging to identify
for healthcare professionals, support systems, and adolescent advocates. The names and
categories of drugs vary based on the area of the country, and the availability of the
substances within the adolescents community (Harrop & Catalano, 2016; Murphey et al.,
2013). The following categories of drugs are the most commonly referenced in the U.S.:
(a) marijuana, (b) synthetic marijuana, (c) cocaine (e.g., powder, crack, or freebase), (d)
hallucinogenic drugs (e.g., LSD, acid, PCP, angel dust, mescaline, or mushrooms), (e)
inhalants (e.g., sniffed glue, breathed contents of aerosol spray cans or inhaled any paints
or sprays to get high), (f) ecstasy (e.g., MDMA, E, X), (g) heroin (e.g., “smack”, “junk”,
“China white”), and (h) methamphetamines (e.g., “speed”, “crystal”, “crank”, or “ice”;
Jones et al., 2020; Murphey et al., 2013). The top three substances used by HS students in
2019 were (1) alcohol, (2) opioid, and (3) synthetic marijuana (Jones et al., 2020).
Demographics That Influence Illicit Drug Use. Males reported higher use of
cocaine (4.9% versus 2.7%), methamphetamines (2.7% versus 1.5%), and injected drug
use (2.1% versus 1.1%) compared to females (Jones et al., 2020). HS students who
reported alcohol use were 16.8 times more likely to engage in illicit drug use (DuPont et
al., 2018). Another study reported that White adolescents who were severely obese had
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higher rates of illicit drug use (e.g., inhalants, cocaine, amphetamines, barbiturates, and
tranquilizers) compared to students considered to be a healthy weight (Zeller et al., 2016).
Opioid Use. Opioids are defined by the National Institutes of Health (NIH) as a
class of drugs that include illegal (e.g., heroin), synthetic (e.g., fentanyl), and prescription
pain relievers (e.g., oxycodone, hydrocodone). The U.S. Office of the Surgeon General
(OSG) (2016) labeled opioid use and misuse as an epidemic, with prevalent use identified
among adolescents (Compton et al., 2019). Overdoses involving both prescription and
illicit opioids (e.g., fentanyl, heroin) killed 130 Americans daily in 2017 (Compton et al.,
2019; HHS, 2018). HS students reported misusing prescription opioids during the
previous year (7.2%), and over their lifetime (14.3%) (Jones et al., 2020).
Consequences of opioid misuse occur to both physical and mental functions of
health within the individual. Additionally, social consequences are abundant and can
include loss of employment, crime, violence, neglect of children, and substantial health
care costs (OSG, 2018). Recent research has documented opioid misuse among
adolescents; associating the use with engagement in other health-risk behaviors such as
suicide related-behaviors, violence, risk of STDs, alcohol and other drug use,
delinquency, and the increased likelihood of overdose (Clayton et al., 2019; DuPont et
al., 2018; Gaither et al., 2016). Although drug use, including opioid use, is highly
publicized and often discussed in school-based educational settings, it does not appear to
minimize the use for adolescents as the numbers reported from the CDC remain high
(Jones et al., 2020; Williams et al., 2007).
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Demographics That Influence Opioid Use. Female students reported a higher
frequency of current prescription opioid misuse (8.3% versus 6.1%) and lifetime opioid
misuse (16.1% versus 12.4%) compared with males (Jones et al., 2020). Current
prescription opioid misuse was lower among White students (5.5%) when compared with
Black students (8.7%) and Hispanic students (9.8%) (Jones et al., 2020).
Tobacco Use
Tobacco use, more specifically electronic vaping, is considered a health-risk
behavior that adolescents frequently ingest. Smoking cigarettes and other forms of
tobacco use are reported to be the leading cause of preventable death in older adults in the
U.S. (Creamer et al., 2020). Individuals who smoke reported trying their first cigarette
before the age of 18 (OSG, 2007). Trends for cigarette use in HS adolescents have
trended downward, from 27.5% in 1991 to 6% in 2019, but the use of electronic vaping
products has drastically increased (Creamer et al., 2020).
Electronic Vaping. Currently, in the U.S., it has been reported that 50.1% of HS
students used electronic vaping products, and 32.6% were frequent users of vaping
products (Creamer et al., 2020). The increasingly popular use of electronic vaping, also
known as e-cigarettes, electronic cigarettes, and electronic nicotine delivery systems, has
caused concerns about adolescent health since entering the U.S. market in 2007 (Cobb et
al., 2010; Creamer et al., 2020; NIDA, 2020). Tobacco use, including electronic vaping,
is often initiated during adolescence; the appeal of electronic vaping and the availability
of the products have been reported to contribute to the increased use (Westling et al.,
2017).
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The use of electronic vaping is prevalent across adolescents, including middle
school students. A study conducted on students in middle school in Oregon reported
(n=1,130) 27.7% of 8th grade students have used electronic vaping products, and 16.8%
are current users of the product within the last 30 days (Westling et al., 2017). Health
consequences from electronic vaping are continuing to be monitored and the effects are
showing to be significant, consequently, adolescents are at the center of electronic vaping
use and risk (Goniewicz et al., 2014; Olmedo et al., 2018).
Electronic vaping contains nicotine and other toxins once inhaled, posing health
concerns for those who ingest the product (Goniewicz et al., 2014; Olmedo et al., 2018).
A study evaluated the flavoring placed in the electronic vaping products (n=159) from 36
manufacturers in six European countries (n=78) and the U.S. (n= 81). The study found
large proportions of flavoring, exposing the user to higher levels of chemicals associated
with respiratory disease (Farsalinos et al., 2015). The use of flavor in electronic vaping
products can mask the taste of the product and has been shown to both appeal and be
marketed (Carpenter et al., 2005) to middle school and HS students (Villanti et al., 2013;
Westling et al., 2017).
Demographics That Influence Electronic Vaping. In 2017, 10th grade males
were significantly more likely to have used electronic vaping compared to females
(45.3% vs. 41.2%; Kann et al., 2018). Another study reported that 9th grade students who
had used electronic vaping products were more likely to use other tobacco products
within the next year (Leventhal et al., 2015). Hispanic students used electronic vaping
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products at significantly higher rates than White students (51.9% vs. 43.2%) (Kann et al.,
2018).
Unhealthy Dietary Behaviors
Unhealthy dietary habits are an adolescent health-risk behavior and are linked to
chronic diseases and health concerns in adulthood, including obesity, coronary heart
disease, diabetes, cancer, stroke, and coronary artery disease (Barkley, 2008; Larson et
al., 2007; Merlo et al., 2020). Optimal health and human development in childhood and
adolescence are important for disease prevention; a healthy diet can support overall
health throughout adolescence into adulthood (Barkley, 2008; Merlo et al., 2020). The
importance of a healthy diet is outlined in the Dietary Guidelines for Americans 20152020, previous research indicates that recommendations for food and drink intake are not
followed by a majority of adolescents in the U.S. (Merlo et al., 2020; Slavin, 2012).
Previous and current data suggest a high prevalence of obesity during
adolescence; unhealthy dietary behaviors are often connected to obesity among children
and adolescents (Barlow, 2007; Nicklas et al., 2003; Velazquez et al., 2011). Key areas of
consideration for a healthy diet are the consumption of fruits and vegetables, a reduction
in fruit juice and sugar-sweetened beverages, drinking milk, eating a healthy breakfast
daily (Merlo et al., 2020), encouraging family meals, limiting eating out at restaurants
and fast food locations, and limiting portion size (Barlow, 2007). A longitudinal study
reported findings that adolescents decreased fruit and vegetable intake during early
adolescence through late adolescence (Larson et al., 2007). A systematic review was
conducted to determine if there is an association between sedentary behavior and dietary
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consumption. The results reflected that adolescents who engaged in sedentary activities
reported higher consumption of energy-dense snacks (e.g., candy, salty snacks, savory
snacks) and consumed fewer fruits and vegetables (Pearson & Biddle, 2011).
Disordered Eating Behaviors. Another area associated with unhealthy dietary
habits is disordered eating behaviors. Weight-related conditions and disordered eating
behaviors are health-risk behaviors that cause significant health concerns for adolescents.
These health concerns include fatigue, depression, anxiety, feeding and eating disorders,
obesity, and limitations to the healthy development and growth of the adolescent
(Goldschmidt et al., 2018; Neumark-Sztainer & Hannan, 2000). These disordered eating
habits have been reported to be prevalent during adolescence (Neumark-Sztainer et al.,
2011) and include negative body perception, weight perception, and disordered eating
habits causing significant physical and mental health, and safety concerns (NeumarkSztainer & Hannan, 2000). Research has suggested that the use of unhealthy weightcontrol behaviors (e.g., laxative, restrained eating, binging, vomiting) have been
identified to be the strongest indicator of obesity risk, the onset of this risk often peaks
during adolescence (Goldschmidt et al., 2018; Neumark-Sztainer et al., 2011; Quick et
al., 2013).
Demographics That Influence Unhealthy Dietary Behaviors. HS students in the
U.S. reported that 7.2% did not eat fruits or vegetables in the last seven days, 26.7% did
not drink milk, 18.7% drank soda at least once a day, 3.8% did not drink plain water, and
14.1% of students did not eat breakfast (Redfield et al., 2020). Students in HS reported
(31.3%) that they perceived themselves to be overweight, with a higher prevalence of
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females (29.5%) reporting this perception. Additionally, females were two times more
likely to use unhealthy methods for losing weight (e.g., laxatives, diet pills, fasting,
vomiting; Wu et al., 2006). Another study conducted in Germany on elementary and
middle school students (n=758, 56% identified as female) found that females reported
significant body image concerns associated with restrained eating (e.g., significantly
reducing portions of food or going long periods without eating) and binge eating habits to
combat perceived weight gain and negative body image (Hoffmann & Warschburger,
2018).
Inadequate Physical Activity
Inadequate physical activity is another health-risk behavior that adolescents
regularly face during development. Physical inactivity has been attributed to increased
undesirable health outcomes during adolescence that results in conditions present in
adulthood (Kwan et al., 2012; Lubans et al., 2012a) such as heart disease, diabetes,
osteoporosis, colon and breast cancer, depression, and anxiety (Barkley, 2008). A
guideline for the recommended engagement for daily activity is provided in the Physical
Activity Guidelines for Americans, 2nd Edition. This report emphasizes the impacts of
regular physical activity for the prevention of overall health and function of individuals
(King et al., 2019). Although this guideline is provided, reports suggest that U.S.
adolescents do not consistently meet the recommended requirement of 60 minutes of
moderate-to-vigorous daily physical activity (Merlo et al., 2020).
American adolescents engage in insufficient levels of physical activity (Kwan et
al., 2012), spend large amounts of time on electronic devices, and perform excessive
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amounts of sedentary activities, such as watching television and playing video games
(Katzmarzyk et al., 2019; Nelson & Gordon-Larsen, 2006). The development of obesity
and weight gain requires that the energy intake (e.g., food and beverage consumption)
exceeds energy expenditure (e.g., physical activity and fitness), this can lead to concerns
for overall health (Wu et al., 2006). Sedentary behavior patterns (e.g., sitting, limited
movement, laying) have been attributed to poor health outcomes (Nelson & GordonLarsen, 2006).
Demographics That Influence Inadequate Physical Activity. In 2019, only
23.2% of HS students, self-reported that they engaged in the recommended daily physical
activity; male students had a higher percentage of engagement (30.9% v. 15.4%; Merlo et
al., 2020). Finally, 15.4% of students had not been physically active for at least 60
minutes within the last seven days, and 43% of students played video or computer games
a minimum of three or more hours on an average school day. In consequence, 14.8% of
students were considered obese, 15.6% of students were considered overweight based on
the body mass index scale, 31.5% reported themselves as being overweight with 47.1%
of students attempting to lose weight (Kann et al., 2018).
The overwhelming number of adolescents who are engaging in health-risk
behaviors in the U.S. is a cause for concern to adolescent health, morbidity, and morality
(Underwood et al., 2020). The statistics presented by the CDC and DASH are
overwhelming (Redfield et al., 2020), thus identifying the multiple health-risk behaviors
adolescents engage in and the social factors that influence this engagement during
adolescence is of critical importance.
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Social Factors That Influence Health-Risk Behaviors
Engagement in health-risk behaviors is not a new concept to adolescent
development and health. Research continues to advance inquiry into social factors (e.g.,
ACEs, bullying, and social networks) that may influence adolescents to engage in healthrisk behavior(s) (Barkley, 2008; Beal et al., 2001; Topolski et al., 2001). A majority of
studies have investigated a single risk behavior instead of identifying multiple health-risk
behaviors for adolescent engagement (Beal et al., 2001; Ellickson et al., 1993); not taking
into account ACEs, bullying, and social networks that can influence this risky
engagement. Health-risk behaviors rarely begin without cause, they are complex
behaviors to identify and understand (DuPont et al., 2018).
Healthy People 2020 describes that health begins in the home, school,
community, neighborhood, and social networks; this would then mean that social factors
that influence health risks can come from each of these common divisions within the
adolescent’s life (Forrest-Bank et al., 2015). Harrop and Catalano (2016) identified four
key areas that can lead to further risk for health-risk behaviors (e.g., substance use)
during adolescence: family factors, community factors, school factors, and
individual/peer factors. Adolescents who engage in health-risk behaviors often
experience ACEs in their home (Kerker et al., 2015), school (Cornell & Huang, 2016),
and social environments (DeVries, 2016); causing a need to identify the social factors
that influence adolescents to engage in health-risk behaviors.
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Adverse Childhood Experiences
Adolescents often face stressors and risk exposure that contribute to health-risk
behaviors in multiple sectors of their life: adverse childhood experiences (ACEs) is the
term that encompasses these stressors and risk exposures associated with negative
influences on overall health (Bethell et al., 2014; Brown et al., 2007; Kerker et al., 2015;
Mersky et al., 2013). The prevalence of ACEs is alarming. It was reported that 48% of
U.S. children ages 0-17 had been exposed to at least one ACE; estimating 34,825,978
children and adolescents experienced adversity nationwide between 2011 and 2012
(Bethell et al., 2014). Abuse, sexual victimization, alcohol and other drug use, diminished
family and social relationships, truancy and negative behaviors during school,
emotional/psychological functioning, mental health, poverty, violence, and criminal
behavior are adverse experiences and behaviors adolescents face consistently (Balistreri
& Alvira-Hammond, 2016; Beautrais, 2003; Dembo et al., 2000; Fernandes-Alcantara,
2020). ACEs have been consistently linked to social factors that influence adolescent
engagement in health-risk behaviors for decades (Balistreri & Alvira-Hammond, 2016;
Bethell et al., 2014; Campbell et al., 2016).
Previous research supports the findings that adolescents who experience one ACE
are often exposed to multiple ACEs (Balistreri & Alvira-Hammond, 2016; Mersky et al.,
2013). Exposure to adverse experiences often leads to negative health outcomes. The
collective levels of ACE impacts have been associated with a reduction of development
and functioning across multiple domains of adolescent health (e.g., physical, cognitive,
psychosocial; Mersky et al., 2013). Many demographic factors (e.g., race, sex, family)
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have been associated with social disadvantage (e.g., socioeconomic status, violence,
bullying) and increases in the exposure of ACEs; representing the possibility of an
increased risk for engagement in health-risk behaviors (Nock et al., 2008).
Family. Family dynamics and functioning have been associated with both
positive and negative outcomes to adolescent health (Balistreri & Alvira-Hammond,
2016; Bethell et al., 2014); and are where ACEs often occur. Family functions, including
structure, income, education, and family engagement in health-risk behaviors can affect
the adolescent’s overall health (Kliewer et al., 2006). It is important to note that family
can be interpreted differently based on the adolescents’ experience, for a more inclusive
understanding of family and guardians this terminology will encompass foster-care
families, adoptive families, guardians, and friends or supports where the adolescent may
feel connected to or live.
Children who experienced ACEs were reported to be less likely to demonstrate
resilience, live in protective households, and live in safe and supportive neighborhoods
(Bethell et al., 2014). Consequently, parent(s) and guardian(s) behaviors can influence
adolescent health-risk behaviors. Adolescents whose parents use tobacco products, drink
alcohol (Donovan, 2004), and exhibit violent behaviors have a higher likelihood of
engaging in these same health-risk behaviors (Bauman et al., 2001; Viner et al., 2012).
As a result of these social factors, adolescents in these environments are at an increased
risk for criminal behavior, physical health conditions, abuse, mental health symptoms,
and drug and alcohol use (Balistreri & Alvira-Hammond, 2016).
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In 2018, 437,283 children and adolescents in the U.S. between the ages of 0 and
20 were living in the foster-care system (Children’s Bureau, 2019). The top five reasons
for which the child and adolescent were removed from their home included: neglect
(62%); parental drug abuse (36%); caretakers’ inability to cope (14%); physical abuse
(13%); and housing (10%; Children’s Bureau, 2019); each reason for removal is
considered an ACE (Bethell et al., 2014). In another study conducted on adolescents
(n=60) in New Zealand, the family environment was found to be a major risk factor for
engagement in health-risk behaviors (Beautrais, 2003).
Poverty and Socioeconomic Status. Socioeconomic status (SES) is often defined
by the inclusion of income, education, and occupation of the household (Barkley, 2008).
Children who live in greater rates of poverty have been reported to experience greater
levels of ACEs (Beautrais, 2003; Kerker et al., 2015; Rigg et al., 2019), and have
significantly higher stress, anhedonia, and a lower level of executive functioning (Warren
et al., 2020). In 2018, the U.S. Census Bureau indicated that 13.2%, approximately 42
million of the overall population was between the ages of 10 and 19, consequently,
16.2% of whom were living in poverty (Semega et al., 2020).
Low SES, resulting in poverty, is reported to be a predictor of barriers to access
health and social services (Barkley, 2008; Harrison et al., 2004). Additionally, lower SES
is associated with having higher levels of crime, violence, and death by homicide (Busey
et al., 2006; Kliewer et al., 2006; Rigg et al., 2019). Living in a lower SES community
has implications and disparities acting in unison for negative social factors to influence
the engagement in health-risk behaviors, including under-resourced schools, limited
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extracurricular activities, overcrowding in the classrooms, school violence, and academic
underachievement (Blanchett et al., 2005; Goux & Maurin, 2005).
A longitudinal study that tracked the development of a cohort of minority
children, now young adults between the ages of 22-24 years who were born into families
that were considered underprivileged, were analyzed to consider ACEs and health-related
outcomes over their lifetime (n=1,142). Results indicated that 79.5% of respondents
experienced at least one ACE and 48.9% were exposed to multiple ACEs while
simultaneously experiencing poverty. Multivariate analysis demonstrated that there was
an association between exposure to ACEs and diminished outcomes of health, mental
health, and substance use (Mersky et al., 2013). Literature has supported the need to
minimize negative social factors influencing health-risk behaviors and provide support to
adolescents experiencing poverty and who are living in lower SES communities (Bethell
et al., 2014; Dahlberg, 2001; Rigg et al., 2019).
Violence. Violence is considered an ACE and a social factor that causes
significant impacts on adolescent health. Both the act and exposure of violence are
associated with continuing to engage in health-risk behaviors for adolescents (Singer et
al., 1999; Williams et al., 2007). Adolescents are disproportionately victims and
perpetrators of violent acts across all dimensions (e.g., backgrounds, schools, geographic
locations, communities, ethnicities; Williams et al., 2007). Individuals who are exposed
to repeated violence demonstrated increases in anxiety, symptoms of PTSD, depression,
and diminished academic achievement (Howard et al., 2010; Margolin et al., 2009).
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Adolescents who identify as female and LGB, have been reported to have higher levels of
violence victimization (Basile et al., 2020; Johns et al., 2020).
Violence is a social factor that increases the likelihood for continued violence and
other health-risk behaviors, including consumption of alcohol, use of firearms, and
involvement in gangs (Krug et al., 2002). Exposure to violence during childhood or
adolescence has been associated with an increased risk of death by suicide, suiciderelated behaviors (Dahlberg, 2001), substance use (Rigg et al., 2019; Williams et al.,
2007), violent offenses in adulthood, processing conflict through violent acts (Miley et
al., 2020), depression, stress, fear, and self-destructive behaviors (Farrell & Flannery,
2006; Hanson et al., 2006). In a study conducted on elementary and middle school
children (n=2245); exposure to violence in the home, in their neighborhood, or at school,
and a lack of parental monitoring were the most significant social factors contributing to
engagement in violent behavior (Singer et al., 1999).
Neighborhood violence was extensively reported by adolescents (n=25) in a
qualitative study in Oakland, California. Adolescents reflected on the presence of
gunshots as they walked down the street or went to sleep at night, preoccupying their
thoughts, and choice of paths and routes they felt safer as they maneuvered through their
social environments (Dill & Ozer, 2016). It has been reported that violence is more
common than often indicated, especially in more densely populated geographic locations
(Rigg et al., 2019; Wood & Dennard, 2017). Collectively, the social factors that influence
health-risk behaviors can contribute to the susceptibility for gang involvement, which is
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associated with increases in violent behavior, illegal activities, and a higher rate of
incarceration and arrests (Rigg et al., 2019; Wood & Dennard, 2017).
Bullying
The social factor of being bullied among adolescents has been reported to be a
pervasive health concern for decades (Hammig & Jozkowski, 2013), associated with
multiple health risks and the engagement in health-risk behaviors (Hertz et al., 2015;
Hinduja & Patchin, 2008, 2010; Patchin & Hinduja, 2011). Bullying is the deliberate and
repeated verbal and/or physical social behavior that causes harm and involves a disparity
of power between the victim and perpetrator (National Centre Against Bullying, 2020).
Direct (e.g., hitting, pushing, name-calling, teasing) and indirect (e.g., social exclusion,
spreading rumors) bullying occurs both in person and electronically (e.g., cyberbullying)
(Dredge et al., 2014; Wang, Iannotti, et al., 2009). In a nationally representative sample
of HS adolescents, 24.8% reported being the victim of either in-person or cyberbullying
(Basile et al., 2020).
Being bullied has been associated with many health-risk behaviors and mental
health conditions; the most common behaviors are suicide-related behaviors (Hinduja &
Patchin, 2010), alcohol use (Hertz et al., 2015), drug use (Hertz et al., 2015), and
depression (Hammig & Jozkowski, 2013; Wang et al., 2011). Being a victim of bullying
is associated with peer victimization and violence, the use of illicit drugs, tobacco use,
unhealthy weight control and dietary practices, and engaging in more sedentary activities
(e.g., watching TV and computer usage; Hertz et al., 2015; Horner et al., 2015; Sawyer et
al., 2012; Schneider et al., 2012).
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Cyberbullying. With the enhanced use of technology in recent decades,
cyberbullying is prevalent during adolescence, providing an unfriendly and negative
environment using a variety of electronic platforms (e.g., social media, text messages,
electronic mail). The identification of repeated acts in cyberbullying can be twofold; (a)
continued acts of bullying by the group or individual initiating the bullying; and/or (b) the
electronic content being viewed and shared by others in public domains (Horner et al.,
2015), causing the act of bullying to occur continuously. The continued online presence
of cyberbullying can cause adolescents to increasingly engage in health-risk behaviors
that cause diminished health outcomes such as depression, academic performance, and
low self-esteem (Hinduja & Patchin, 2008).
The prevalence of bullying during adolescence is of concern, as it has been
reported that both in-person bullying and cyberbullying are associated with a significant
presence of suicide-related behaviors (e.g., suicidal ideations and suicide attempts;
Hinduja & Patchin, 2010; Ybarra et al., 2006). Unfortunately, the prevalence of being
bullied has consistently trended upward (Basile et al., 2020). Bullying continues to
encourage detrimental effects to adolescent health with increased risk for engagement in
health-risk behaviors (Hertz et al., 2015; Thomas et al., 2014; Ybarra et al., 2006).
Social Networks
Peer influences and social groups are consistent social factors for health-risk
behaviors during adolescence (Jain & Cohen, 2013). Social factors, such as peers, play a
significant role in the engagement in health-risk behaviors during this age of development
(Dahlberg, 2001). As adolescents begin to develop, so too does the need for autonomy
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and independence from the parent(s) and guardian(s); this is often when peers, social
groups, and relationships begin to intensify (Bauman et al., 2001). Numerous studies
suggest that peer influence is a powerful predictor of engagement in health-risk behaviors
when their friends or peer groups engage in adverse health behaviors (Jaccard et al.,
2005; Viner et al., 2012). Conversely, in a qualitative study on exposure to neighborhood
violence, it was reported that the adolescents attempted to keep preoccupied and actively
seek positive peers who engage in safe activities (Dill & Ozer, 2016). Subsequently, not
all adolescents acknowledge and choose to seek positive peer relationships and social
networks (Andrabi et al., 2017; Rigg et al., 2019).
Adolescence is a developmental stage where a majority of individuals need
acceptance from peers, not wanting to be seen as different in appearance, thoughts, and
actions; this is a cause for concern if the peer influences are destructive (Dahlberg, 2001).
For this reason, adolescents are more likely to engage in health-risk behaviors if the
behaviors are encouraged and accepted by their peers (Jaccard et al., 2005). Negative
peer influences have been associated with violence, substance use (Viner et al., 2012),
gang involvement (Rigg et al., 2019), and delinquency (Dahlberg, 2001).
A newer addition to social networks as a social factor that influences health-risk
behaviors is the use of virtual environments and electronic communication (Thomas et
al., 2014). Social networking sites and platforms (e.g., Facebook, WhatsApp, Tumblr,
Instagram, Twitter, Marco Polo) can displace other forms of communication and are
shown to increase health-risk behaviors for adolescents (Dredge et al., 2014; Griffiths et
al., 2014). For example, it was reported by survey participants that they perceived risks
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associated with online social networking which include; cyberbullying, disclosing
personally-identifying information, abuse and exploitation, too much time spent on
technology, and risk from sexual predators (Davies & Cranston, 2008). Similar to inperson social groups, peer conflict and problematic behaviors resulting in health-risk
behaviors have transitioned to the social networking platform most used at the time
(Tzavela & Mavromati, 2013).
The literature concerning the social factors that influence adolescent engagement
in health-risk behaviors is vast, thus considerations for services that can support
interventions that promote positive outcomes are of critical importance (Balistreri &
Alvira-Hammond, 2016; Hammig & Jozkowski, 2013; Jain & Cohen, 2013; Mersky et
al., 2013). ACEs experienced by adolescents do not occur in isolation; an association of
negative social factors influencing engagement in health-risk behaviors is highly
interrelated (Balistreri & Alvira-Hammond, 2016; Hale et al., 2014). Identifying social
factors during adolescence is a critical step to providing effective interventions and
resources for adolescents who engage in health-risk behaviors (Farrell & Flannery, 2006).
Recreation Engagement and Health-Risk Behaviors
Adolescent-focused supports to prevent health-risk behaviors are important to
understand and identify for improved adolescent health. Increasing attention has emerged
to identify positive supports and protective factors that minimize health-risk behaviors
(Hale et al., 2014; Viner et al., 2012). Literature has indicated that adolescents who have
supportive relationships with family, peers, schools, and other organizations within the
community have been recognized to buffer negative effects of ACEs and destructive
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behaviors (Resnick et al., 2004; Wilkins et al., 2018). Connectedness is another area that
has been supported to protect against health-risk behaviors; the perception of feeling
connected to family, schools, and society can minimize the engagement in harmful
behaviors (Nock et al., 2008).
Engagement in recreation is defined as a process of sustained involvement and
participation in recreation and leisure activities (Hopper et al., 2019). Past studies have
shown that recreation engagement for adolescents is associated with higher levels of selfregulation, social competence (Caldarella et al., 2019), improvements in mental health
functions (Steinberg, 2007), stress reduction, anxiety, and improvement of an overall
healthy lifestyle (Hawkins et al., 2016; Moore et al., 2018; Sigvartsen et al., 2016;
Steinberg, 2007; Taliaferro et al., 2008). A systematic review reporting the advantages of
recreation for individuals with mental health conditions identified six main benefits:
social connections, psychological improvements, physiological benefits, physical health,
practical skills, and cognitive improvements (Fenton et al., 2017).
Recreation is a broad field that encompasses multiple categories with different
activity types. Accordingly, physical activity (Roman et al., 2013), nature-based and
outdoor (Lovelock et al., 2016; Norton et al., 2014; Stodolska et al., 2010), sport (Lubans
et al., 2012a; Nelson & Gordon-Larsen, 2006; Stodolska et al., 2010), and sedentary
technological recreation activities (e.g., computer, video game, and social media use;
Bosse et al., 2020) are shown to promote health benefits. Limited research has addressed
recreation engagement as a successful program for adolescents engaged in health-risk
behaviors; however, two studies have concluded that the use of safe and effective
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recreation programs can be helpful in the reduction of health-risk behaviors (Lubans et
al., 2012; Rigg et al., 2019). In a report that recognized ways to strengthen youth
programs, it was identified that adolescents need structured opportunities to take risks
while engaging in meaningful activities surrounded by supportive peers and mentors
(Knight et al., 2018). Physical activity, community-based recreation, school-based
recreation, and the importance of connectedness in all recreation programs are important
elements that can minimize health-risk behaviors during adolescence.
Physical Activity Recreation Engagement
The promotion of an active lifestyle through physical activity is identified as a
strategy for promoting social and emotional health outcomes for adolescents who engage
in health-risk behaviors (Lubans et al., 2012a; MacMahon, 1990; Nelson & GordonLarsen, 2006). Interventions that promote physical activity are suggested to have positive
effects on the reduction of negative health outcomes and health-related quality of life
(Hawkins et al., 2016; Sigvartsen et al., 2016). Physical activity programs for adolescents
were reported to improve self-concept (West & Crompton, 2001), self-esteem (Ekeland et
al., 2005; MacMahon, 1990; Nelson & Gordon-Larsen, 2006), interpersonal relations and
interactions (Vankanegan et al., 2018), positive self-perceptions of physical self (Ekeland
et al., 2005), and resilience (Masten, 2007).
Community-Based Recreation
Community-based recreation programs are identified as a needed resource for
minimizing health-risk behaviors. The use of realistic community settings where
adolescents have easy access is necessary for the success of the program (Brown et al.,
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2007; Rigg et al., 2019). In a qualitative study on adolescent males, ages 10-18 who were
residents in “low-income, gang exposed focus communities,” the analysis revealed that
two of the three themes consisted of a lack of organized recreational activities and safe
parks in the neighborhood (Rigg et al., 2019). Research has begun to accumulate
suggesting that community recreation programs (e.g., physical activity, exercise, social
recreation programs) improve physical and mental health (Fenton et al., 2017; Iwasaki et
al., 2010).
Physical Activity Engagement in Community-Based Recreation. Physical
activity engagement, including sports participation, can be achieved within the
community where the adolescent lives. Sports engagement is associated with a reduction
in risky behaviors (Eccles et al., 2003) and crime prevention (Fraser-Thomas et al.,
2005). However, barriers to physical activity and sport can exist in these communitybased recreation programs for adolescents who engage in health-risk behaviors (e.g.,
financial burden, fear, the geographic location from child’s residence, transportation,
social support, peer engagement, walkability; Bose, M., Dimond, 2013; Elsborg et al.,
2019; Yoon & Lee, 2019). Communities, where gangs, drug use, and other health-risk
behaviors are prevalent, are suggested to elicit fear, avoidance of outdoor spaces, and
increases in victimization; each causing adolescents to remain indoors and engage in
sedentary activity (Loukaitou-Sideris & Eck, 2007; Roman et al., 2013). The
development in physical activity programs (e.g., sport and outdoor recreation) in
communities lacking perceived or actual safe spaces are reported to act as a protective
factor for the reduction in health-risk behavior engagement (Roman et al., 2013).
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School-Based Recreation
School-based recreation programs, those conducted during or after school, are
suggested to reduce health risk-behaviors (Casey et al., 2008; Hodder et al., 2017).
Students in 8th grade from Australia, self-reported that school-based programs built a
positive environment between peers and teachers; along with feelings of emotional safety
resulting in a reduction in substance use and violence (Patton et al., 2012). The actual
program elements (e.g., activity type, duration, facilitation techniques, or leadership
skills) were not reported, causing limitations to the replication of this school-based
program. Although specific activities were not addressed in this area, the literature
supports the need for adolescents to engage in school-based recreation programs (Eccles
et al., 2003; Steiner et al., 2019).
Physical Activity Engagement in School-Based Recreation. An article
discussing the implications for practice for social workers noted that adventure
programming (e.g., recreation engagement) can be completed in school-based settings
using flexible environments facilitated in the classroom, gym, field, and office (Norton et
al., 2014; Tucker et al., 2016). It has been reported that interventions should be conducted
by qualified and trained professionals (Vankanegan et al., 2018). Considerations for the
type of recreation activity are important, not all students enjoy sports and competitive
activities, this can negatively reinforce physical activity in school-based recreation
programs for some adolescents. Outdoor activities, gardening, and non-competitive
recreation activities provided in school-based recreation programs can increase energy
expenditure providing the recommended daily physical activity (Kien & Chiodo, 2003).
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The Importance of Connectedness in Recreation Programs
Connectedness identifies a sense of someone caring, supporting, and a feeling of
belonging to people, organizations, or groups (Steiner et al., 2019). When adolescents
feel cared for by the individuals in their social networks they feel a sense of belonging to
both the people and the environment; this connectedness has been reported to reduce the
likelihood of adolescent engagement in violence and substance use (Mcneely et al.,
2002). The environment where the program is facilitated should consider connectedness,
including the involvement of peers and peer support (Blum & Dick, 2013). Early
intervention strategies that promote connectedness are reported to be an important aspect
of effective programs for adolescents engaged in health-risk behaviors (Clayton et al.,
2019; Hodder et al., 2017). The CDC reported that schools that implement positive youth
development programs enhanced adolescent feelings of connectedness; reducing the
likelihood of engaging in health-risk behaviors that were related to mental health,
violence, and substance use in adulthood (Steiner et al., 2019).
Connectedness is reported to produce meaningful relationships that are
encouraging and that cross multiple systems within the adolescent’s life; including
family, peers, teachers, coaches, and mentors (WHO & UNICEF, 2020). A study
measured multiple adolescent health risks; emotional distress, suicide-related behaviors,
sexual behaviors, violence, and substance use, seeking to identify risk and protective
factors reflected in the adolescent’s environments. Family and school connectedness were
the two variables that were protective against every health-risk behavior analyzed in the
study (Resnick et al., 1997).
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Understanding health-risk behaviors in adolescents should be a balance between
identifying social factors and influences in the adolescent’s environments (Sharaf et al.,
2009). Exploring the multiple health-risk behaviors and how social factors and recreation
engagement can influence these behaviors is important to understanding adolescent
health.
Social Ecological Model of Resilience Framework
Resilience, though it is concerned with the exposure of risk, at the core is the
strengths of the promotive and protective factors and processes (PPFP) rather than the
deficits of the individual; with the primary focus on the understanding of healthy
development despite adverse experiences (Fergus & Zimmerman, 2005; Masten &
Barnes, 2018). To the author’s knowledge, limited research has been conducted to
examine recreation engagement as an influence on protective factors and processes for
adolescents engaging in health risk-behaviors (Ellis et al., 2001; Ungar et al., 2005). Only
one article, that was reviewed, used the social ecological model of resilience (Ungar et
al., 2005).
Views of Resilience
Resilience science was reported to have begun around 1970, concerned primarily
with the individual and how they contended with adversity (Fleming & Ledogar, 2008;
Masten & Barnes, 2018). Resilience attempts to infer why some individuals may respond
more positively to risk exposure despite being subjected to ACEs, over others who have
similar adverse experiences (Rutter, 2013). The literature surrounding resilience is both
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dynamic and complicated based on the language and differentiation of interpretation
(Masten & Barnes, 2018; Southwick et al., 2014; Ungar & Theron, 2020).
Previous resilience frameworks have focused attention on the individual
successfully taking advantage of resources in their environments (Ungar et al., 2013).
Consequently, resilience using this framework does not consider the social and cultural
environments or the mediating and moderating effects that are present where adolescents
involved in health-risk behaviors develop and live (Fleming & Ledogar, 2008; Masten &
Barnes, 2018; Masten, 2007). Exposure to adversity comes in many forms and can be
dependent on social factors associated with structures and supports (e.g., home,
community, school, social networks) the adolescent has available, including the “survival
tactics” that the adolescent engages in (e.g., health-risk behaviors; Fleming & Ledogar,
2008; Hunter & Chandler, 1999, p. 246).
Social Ecological Model of Resilience
Definitions of resilience have emphasized the importance of different processes
that occur at systemic levels; including individual, community, social networks, and
cultural factors that interact to produce developmental outcomes in populations and
individuals that face adverse experiences (Armstrong et al., 2005; Fleming & Ledogar,
2008; Ungar, 2019; Ungar et al., 2005). Ecological models are primarily based on the
assumption that an individual’s behavior is manifested due to multiple factors within their
physical and sociocultural environments (Stodolska et al., 2010). Resilience from a social
ecological model (Ungar, 2008) can support the foundation for understanding a
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population’s risk exposure (e.g., ACEs), PPFP, and desired outcomes relevant to the
population (Ungar, 2019). The social ecological model suggests,
resilience is both the capacity of individuals to navigate their way to the
psychological, social, cultural, and physical resources that sustain their wellbeing, and their capacity individually and collectively to negotiate for these
resources to be provided in culturally meaningful ways (Ungar, 2008, p. 225).
Using this definition implies that an individual can use and be provided resources (e.g.,
family/guardian, community, school, and peer) to protect and promote positive outcomes
(e.g., PPFP) that make it possible to avoid or minimize engagement in health-risk
behaviors (Fergus & Zimmerman, 2005; Liebenberg et al., 2013; Ungar, 2019). One
important implication of this definition is that the individual adapts to challenges based
on interactions with other people and external systems in the adolescent’s life (Masten &
Barnes, 2018), associating connectedness, community, and social networks as important
aspects of resilience.
Studies in the social ecological model of resilience should be designed with three
features: (1) a population’s risk exposure, (2) PPFP, and (3) desired outcomes relevant to
the population (Ungar, 2019). Based on the underlying principles of PPFP, resilience has
gained traction as a theoretical perspective to use with adolescents who experience ACEs
and health-risk behaviors (Fergus & Zimmerman, 2005; Forrest-Bank et al., 2015; Hunter
& Chandler, 1999; Jain & Cohen, 2013; Scarf et al., 2017). The social ecological model
of resilience attempts to explain how (Ungar, 2008, 2011, 2019) protective factors and
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processes (recreation engagement) act as moderators to reduce the effects of health-risk
behaviors on adolescents (Fergus & Zimmerman, 2005; Masten & Barnes, 2018).
Promotive Factors
Promotive factors are the positive social and individual characteristics present
within the adolescent’s life that can operate in opposition to risk factors, assisting
adolescents to overcome the destructive effects of the risk exposure or ACE (Fergus &
Zimmerman, 2005; Zimmerman, 2013). Two types of promotive factors should be
identified in resilience research, assets and resources (Fergus & Zimmerman, 2005;
Ungar, 2019; Zimmerman, 2013).
Assets. The positive characteristics present within the individual are considered
assets (Zimmerman, 2013). Self-efficacy, competence, and positive coping skills have
been identified in the literature to be positive characteristics present within the individual
that promote resilience (Fergus & Zimmerman, 2005). Asset-focused interventions that
promote the social ecological model of resilience focus on bolstering assets and
improving access to promotive resources and programs available to the child or
adolescent (e.g., girls scouts self-esteem program; Masten & Barnes, 2018)
Resources. Resources are the positive influences that occur outside of the
individual, providing adolescents with opportunities for growth, learning, and
development of practical skills. Resources can include family and guardian support, adult
mentors, community organizations, neighborhood resources, and youth programs (e.g.,
recreational programs; Fergus & Zimmerman, 2005; Rew & Horner, 2003; Zimmerman,
2013). However, as previously reported, the resources and the negative influences of

44

INFLUENCE OF RECREATION ON HEALTH-RISK BEHAVIORS

adolescents’ environments can have significant impacts on their health. When these
environments are not conducive to healthy foundations, the resources can be comprised
of ACEs and harmful influences that provide increased opportunities for health-risk
behaviors.
Promotive factors, both assets, and resources have the opportunity to provide
adolescents with contextual characteristics that are effective in healthy development
while promoting resilience (Zimmerman, 2013). Researchers have contended that the
desired outcomes for adolescents are achieved when services and advocates provide
interventions that work in conjunction with the resources in the adolescents environments
(e.g., communities, neighborhoods, schools, informal support networks); this produces
better outcomes for adolescents exposed to risk and adversity (Berzin, 2010; Sanders et
al., 2015).
Protective Factors and Processes
Protective factors and processes are those influences that promote positive
outcomes in adolescent health (Ungar et al., 2005). Most researchers have identified
protective factors and processes as the conditions or attributes, when present, lower the
probability for an undesirable health outcome for the adolescent (Forrest-Bank et al.,
2015; Nock et al., 2008). Resilience is observed when protective factors and processes
can modify or act as a buffer to risk factors that occur within the adolescent’s life (Jain &
Cohen, 2013; Rutter, 2013). Research has indicated that high family support has been
reported to moderate health-risk behaviors (Sharaf et al., 2009). Family support is
identified to be a strong interaction as a protective factor and process (Brook et al., 2001).
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Protection-focused interventions spotlight attention on restoring, engaging, and
developing efforts to improve systems and structures (e.g., improve the quality of foster
care, facilitate school engagement, provide opportunities for recreation engagement;
Masten & Barnes, 2018), and can exist at the individual, family and guardian, and
community levels (Forrest-Bank et al., 2015; Jain & Cohen, 2013).
Development of adolescents, based on literature, supports the engagement in
health-risk behaviors as both biologically determined and socially facilitated (Ungar,
2011; Ungar, 2001). Deemphasizing the adolescent’s behavior and emphasizing the
environment and experiences in the adolescent’s life will help to identify protective
factors and processes of resilience (Ungar, 2019). This broader focus on protective
factors and processes can assist with the enhancement of more complex outcomes (e.g.,
ACEs, psychological, environmental, and social influences) in diverse samples and
communities, taking into account other social factors and influences present within the
adolescent’s life (Ungar, 2011).
Taken all together, the literature indicates that adolescent engagement in healthrisk behaviors is a significant threat to adolescent health (Redfield et al., 2020). As a
result of engagement in health-risk behaviors and influences of this engagement,
adolescents are at an increased risk for criminal behavior, health disparities, abuse,
mental health conditions, and substance use (Brener & Wilson, 2001; Sawyer et al., 2012;
Topolski et al., 2001; Underwood et al., 2020). This is significant since adolescents are at
a greater risk for overall morbidity and mortality compared to the general population
(Sawyer et al., 2012). Although extensive research has been conducted around health-risk
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behaviors during adolescence, social factors influencing these behaviors, and recreation
engagement have not been as readily available. More is known about factors that predict
negative outcomes for adolescent exposure to ACEs and health-risk behaviors than the
PPFP that can promote positive development among adolescents (Ungar & Theron,
2020). Recreation engagement can provide support to minimize adolescent health-risk
behavior engagement. The purpose of this study is to explore multiple health-risk
behaviors in adolescents and how social factors and recreation engagement can influence
these behaviors.
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CHAPTER 3
METHODS
Design of Study
This study used secondary data analyses to identify the influences on adolescent
health-risk behaviors from a large, nationally representative dataset. Using a regressionbased approach, conditional process analyses were used to identify both the estimation
and interpretation of the direct and indirect effects (Hayes & Rockwood, 2020) on
adolescent health-risk behaviors (e.g., suicidality), the influences on these behaviors (e.g.,
mediation), and the associations of these behaviors (e.g., moderation). This study
conducted analyses on multiple variables, the statistical significance for each variable
was set at an alpha value of .05 (p < .05) and proportions were reported using a 95%
confidence interval (CI) for the effect size. This study was designed to address the
following specific aims and hypotheses:
Specific Aim One
Examine the relationship between the most common types of adolescent
substance use, age, race, and suicidality in HS students.
Hypothesis 1A. Substance use (alcohol, opioid, and synthetic marijuana) is
significantly associated with suicidality.
Hypothesis 1B. Adolescent age influences suicidality; age mediates the
relationship between substance use and suicidality.
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Hypothesis 1C. Race moderates the effect of substance use and suicidality, and
the indirect effect through age, either in the association between age and suicidality, or
both.
Specific Aim Two
Examine the relationship between adolescent sex and sexual identity, recreation
engagement, bullying, and suicidality in HS students.
Hypothesis 2A. Adolescence sex and sexual identity is significantly associated
with suicidality.
Hypothesis 2B. Adolescent recreation engagement influences suicidality and
mediates the association between adolescent sex and sexual identity and suicidality.
Hypothesis 2C. Bullying (cyberbullying and in-person) moderates the effect of
adolescent sex and sexual identity and suicidality, and the indirect effect through
recreation engagement, either in the association between recreation engagement (video
game play and playing on a sports team) and suicidality, or both.
Specific Aim Three
Identify the links between adolescent sex and sexual identity, age, recreation
engagement, and suicidality in HS students.
Hypothesis 3A. Adolescent age is significantly influenced by suicidality and
mediates the association between adolescent sex and sexual identity and suicidality.
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Hypothesis 3B. Recreation engagement (active recreation and passive recreation)
moderates the effect of adolescent sex and sexual identity and suicidality, and the indirect
effect through age and suicidality, either in the association between age and suicidality,
or both.
Dataset
In 1990, the Center for Disease Control and Prevention (CDC) Division of
Adolescent and School Health (DASH) developed the Youth Risk Behavior Surveillance
System (YRBSS) to monitor and identify health-risk behaviors HS students engage in.
The Youth Risk Behavior Survey (YRBS) was created to collect data from HS students
about health-risk behaviors. The YRBS was first administered in 1991 and is conducted
biennially in the spring of odd number years (Messias et al., 2014; Redfield et al., 2020).
The YRBS is a cross-sectional survey of a nationally representative sample of HS
students. The national YRBS dataset provides comparable data across multiple years. The
open-access data from the YRBS provides extensive information to researchers that
identify trends, needs, and prevalence of adolescent engagement in health-risk behaviors
(Underwood et al., 2020). The YRBS 2019 dataset is the most recent fully available
dataset and was used to identify current adolescent suicidality and health-risk behavior
engagement.
The YRBS is a school-based survey that was administered in all 50 states in the
U.S. and the District of Columbia. The CDC reports that from 1991 through 2019, the
YRBS collected data from approximately 4.9 million HS students. The 2019 YRBS
sampling consisted of only public and private schools with students in 9-12th grades.
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Within the nationally representative sample of schools, a random sample of classes was
selected to participate (Redfield et al., 2020; Underwood et al., 2020).
The YRBS methodology and data files are publicly available on the CDC website
(https://www.cdc.gov/healthyyouth/data/yrbs/index.htm). Data guides, forms, and
explanations are readily available for scholars to read and examine before downloading
the files. The datasets are split into four groups (e.g., national, states A through M, states
N through Z, and district data), based on the survey of interest to the researcher. The
national data came in one text file that was downloaded in an American Standard Code
for Information Interchange (ASCII) data format. Once downloaded, using the syntax
(e.g., programming language or coding) the file was converted into the statistical
software package (e.g., IBM’s Statistical Package for Social Sciences (SPSS®) for
analyses.
The 2019 YRBS collected data for the six health-risk behavior categories
identified by the YRBSS as threats to adolescent health. These categories are (1)
behaviors that contribute to unintentional injuries and violence, (2) sexual behaviors
related to unintentional pregnancy and STD, including HIV infection, (3) alcohol and
other drug use, (4) tobacco use, (5) unhealthy dietary behaviors, and (6) inadequate
physical activity (Underwood et al., 2020).
Procedures
The YRBS 2019 national data was downloaded and converted into SPSS®
(version 27). The data was then processed (e.g., cleaned) to minimize errors during
analyses. Since the study used different analyses, including regression analysis, variables
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were renamed and recoded to make categorical variables binary and dichotomous. During
this process, both the syntax and the output files (e.g., these are files that show the
analyses or models that were run, including recoding functions) were saved. Saving the
syntax and output files provided the opportunity for retracing when an error was made
during the processing of the dataset. Incomplete or missing data was removed from the
dataset. Similarly, only the YRBS questions that were analyzed for this study were kept,
all others were removed. The excluded questions were removed because they were not
identified in the research aims and hypotheses of the study based on the variables
supported by the literature. A master dataset was kept in its original form. After each
analysis, the data was saved separately to provide continuity of the dataset and allow for
an independent review and audit from members of the research team. A codebook was
developed using an excel spreadsheet, Microsoft Excel (version 365), once the processing
of the data was completed (Microsoft, 2018).
Since the questions from the YRBS survey corresponded with a question number,
this same system was reflected in the codebook, along with the recode and the
corresponding value (e.g., 0 or 1). Each question was color-coded to reflect the variable
of interest (e.g., independent variable(s) =blue).
Data Collection
The YRBS data are anonymous. The parent or legal guardian provided permission
to participate before the survey was administered (Lindsey et al., 2019). Before the HS
student began the YRBS, the student was provided information about the purpose of the
YRBS. The student was provided verbal and written statements that the YRBS is
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voluntary, and they may refuse to take the survey without the consequence of it affecting
their grade in the course where the YRBS was administered. If the student felt
uncomfortable answering a specific question, they could leave it blank. The survey was
completed on a computer-scannable booklet (e.g., scantron or scannable booklet) or
answer sheet that could be filled in using a number two pencil. The CDC did not provide
copies or scannable booklets, the survey site administrator provided and determined the
survey type (e.g., computer-scannable booklet or answer sheet). The survey was a selfadministered questionnaire, reported being approximately 45 minutes in length,
conducted during one class period which all students were required to take (e.g.,
advisory, math, English) (Underwood et al., 2020). Permission for this study was
obtained from Clemson University and Texas State University Institutional Review
Boards (IRBs).
Response Rates and Processing the Dataset
The 2019 YRBS questionnaire was completed by 13,872 students from 136
schools in 44 states (Redfield et al., 2020). Delaware and Indiana administered the YRBS
but did not obtain representative data. Minnesota, Oregon, Washington, and Wyoming
did not conduct the YRBS in 2019. Among the completed questionnaires, 195 were
excluded from the analyses due to missing data and failing the quality control checks
(Redfield et al., 2020). Quality control were not met when < 20 responses remained after
the initial edit or when ≥ 15 consecutive questions resulted in the same answer, resulting
in 13,677 usable questionnaires (Redfield et al., 2020). The student response rate was
80.3% and the school response rate was 75.1% (Redfield et al., 2020). Student sex, race,
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and grade were weighted to each record, this adjustment was implemented for both the
school and student nonresponses, and for oversampling of Black and Hispanic students
(Redfield et al., 2020). A comprehensive review of descriptive results based on the 2019
YRBS survey has been published (Redfield et al., 2020).
Questionnaire
The 2019 YRBS national HS survey consisted of 99 questions. This research
study analyzed 12 of the 2019 YRBS questions. The questions selected for analyses were
chosen based on the specific aims and hypotheses for this study and a thorough review of
the literature. Tables 1-3 provides the 2019 YRBS categories and corresponding
questions that were used for each specific aim. All questions used in this study have
multiple-choice options, only being able to select a single answer for each question,
except for the question identifying the adolescent’s race. The HS students were able to
select as many options as they wanted for their race(s).
Analyses Plan, Specific Aims, and Hypotheses
The quantitative data files were downloaded from the CDC YRBS website. The
data was processed and analyzed using SPSS® (version 27). Demographic variables were
summarized using descriptive statistics, including frequencies, measures of central
tendency, and distribution. After the hypotheses testing and analyses were completed, a
member of the research team independently reviewed the findings, statistical outputs, and
syntax.
To address the specific aims and hypotheses for this study, the following were
addressed.
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Specific Aim One
Examine the relationship between the most common types of adolescent
substance use, age, race, and suicidality in HS students.
Analysis Plan for Aim 1. See Table 1 for an itemized categorization of study
variables and YRBS questions to address Aim 1 and hypotheses.
Hypothesis 1A. Substance use (alcohol, opioid, and synthetic marijuana) is
significantly associated with suicidality.
Hypothesis 1A was analyzed using conditional process analyses model 59 of the
PROCESS macro (Hayes & Rockwood, 2017), identifying the direct effect of substance
use on suicidality. Tests for assumptions of interpretation and statistical inferences were
conducted including the assumption of normality and heteroscedasticity using the
PROCESS macro (Hayes & Rockwood, 2020). The Bootstrapping CI identified when the
analyses conducted included zero. In regression analysis non-normality is likely to be the
sampling distribution. The sample size of this study suggested non-normality; therefore,
Bootstrapping CI was used for the representation of the sampling distribution. See Figure
1 for the conceptual diagram for hypothesis 1A.
Figure 1
Conceptual Diagram of Hypothesis 1A a Conditional Process Analysis
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Hypothesis 1B. Age is influenced by suicidality and mediates the association
between substance use and suicidality.
Hypothesis IB was analyzed using a form of logistic regression, identifying the
direct and indirect effects of substance use and the influences of age on suicidality. The
analyses were conducted using conditional process analyses, PROCESS macro model 59
(Hayes, 2020). Tests for assumptions of interpretation and statistical inferences were
conducted including the assumption of normality and heteroscedasticity using the
PROCESS macro (Hayes & Rockwood, 2020). After the conditional process analyses
were completed, evidence of mediation of age on substance use was identified by probing
the significant interactions. This was identified by reviewing if the effect of age was
different from zero and where it was not. To estimate the population’s parameter
Bootstrapping CI was used. In this regression analysis non-normality was likely to be the
sampling distribution with this large of a sample size, Bootstrapping CI was used for the
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representation of the sampling distribution. See Figure 2 for the conceptual diagram for
hypothesis IB.
Figure 2
Conceptual Diagram of Hypothesis 1B a Conditional Process Analysis

Hypothesis 1C. Race moderates the effect of substance use and suicidality, and
the indirect effect through age, either in the association between age and suicidality, or
both.
Hypothesis IC was analyzed using a form of logistic regression, conditional
process analysis using model 59 of the PROCESS macro (Hayes, 2020). These analyses
were used to identify the direct and indirect effects of substance use and the influences of
age and the effects of race on suicidality. Tests for assumptions of the interpretation and
statistical inferences were conducted including the assumption of normality and
heteroscedasticity (Hayes & Rockwood, 2020). After the conditional process analyses
were completed, evidence of moderation of race on substance use and the influence of
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age were identified by probing the significant interactions. This identified if the
interaction of race and the influence of age was different from zero and where it was not.
To estimate the population’s parameter Bootstrapping CI was used. In this regression
analysis non-normality was likely to be the sampling distribution with the large sample
size, Bootstrapping CI was used for the representation of the sampling distribution. See
Figure 3 for the conceptual diagram for hypothesis IC.
Figure 3
Conceptual Diagram of Hypothesis 1C a Conditional Process Analysis
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Table 1
Specific Aim 1 and Hypotheses, Study Variables, and YRBS Questions
Specific Aim 1 and
Hypotheses
Specific Aim 1: Examine
the relationship between
the most common types of
adolescent substance use,
age, race, and suicidality
in high school students.
Hypothesis 1A.
Substance use is
significantly
associated with
suicidality.

Hypothesis 1B.
Adolescent age is
significantly
influenced by
suicidality and
mediates the
association between
substance use and
suicidality.

Hypothesis 1C. Race
moderates the effect
of substance use and
suicidality, and the
indirect effect
through age, either in
the association

Variables and YRBS Questions
Categories of Health-Risk Behaviors
• Unintentional Injuries and Violence (Suicidality)
• Alcohol and Drug Use (Alcohol, Opioid, Synthetic Marijuana

Alcohol and Drug Use (Independent Variable [IV])
(Alcohol, Opioid, and Synthetic marijuana)
• During the past 30 days, on how many days did you have at least one drink of
alcohol? (Alcohol use)
• During your life, how many times have you taken prescription pain medicine
without a doctor's prescription or differently than how a doctor told you to use it?
(Count drugs such as codeine, Vicodin, OxyContin, Hydrocodone, and Percocet.)
(Opioid use)
• During your life, how many times have you used synthetic marijuana (also called
K2, Spice, fake weed, King Kong, Yucatan Fire, Skunk, or Moon Rocks)?
(Synthetic marijuana use)
Health-Risk Behavior (Dependent Variable [DV])
Unintentional Injuries and Violence (Suicidality)
• During the past 12 months, how many times did you actually attempt suicide?
Alcohol and Drug Use (IV)
(Alcohol, Opioid, and Synthetic marijuana use)
• During the past 30 days, on how many days did you have at least one drink of
alcohol? (Alcohol use)
• During your life, how many times have you taken prescription pain medicine
without a doctor's prescription or differently than how a doctor told you to use it?
(Count drugs such as codeine, Vicodin, OxyContin, Hydrocodone, and Percocet.)
(Opioid use)
• During your life, how many times have you used synthetic marijuana (also called
K2, Spice, fake weed, King Kong, Yucatan Fire, Skunk, or Moon Rocks)?
(Synthetic marijuana use)
Age (Mediating Variable [MV])
• How old are you?
Health-Risk Behavior DV
Unintentional Injuries and Violence (suicidality)
• During the past 12 months, how many times did you actually attempt suicide?
Alcohol and Drug Use (IV)
(Alcohol, Opioid, and Synthetic marijuana use)
• During the past 30 days, on how many days did you have at least one drink of
alcohol? (Alcohol use)
• During your life, how many times have you taken prescription pain medicine
without a doctor's prescription or differently than how a doctor told you to use it?
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between age and
suicidality, or both.

(Count drugs such as codeine, Vicodin, OxyContin, Hydrocodone, and Percocet.)
(Opioid use)
• During your life, how many times have you used synthetic marijuana (also called
K2, Spice, fake weed, King Kong, Yucatan Fire, Skunk, or Moon Rocks)?
(Synthetic marijuana use)
Race (Moderating Variable [WV])
• What is your race?
Age (MV)
• How old are you?
Health-Risk Behavior (DV)
Unintentional Injuries and Violence (suicidality)
During the past 12 months, how many times did you actually attempt suicide?

Specific Aim Two
Examine the influence of adolescent sex and sexual identity, recreation
engagement, and being bullied on adolescent suicidality.
Analysis Plan for Aim 2. See Table 2 for study variables and YRBS questions to
address Aim 2 and hypotheses.
Hypothesis 2A. Adolescence is significantly associated with suicidality.
Hypothesis 2A was analyzed using a form of logistic regression, a conditional
process analysis using the PROCESS macro (Hayes, 2020). The direct and indirect
effects of adolescent sex and sexual identity on suicidality was analyzed. The analysis
was conducted using the conditional process analysis model 59 (Hayes, 2020). Tests for
assumptions of interpretation and statistical inferences were conducted, this included the
assumption of normality and heteroscedasticity using the Hayes PROCESS macro (Hayes
& Rockwood, 2020). Probing was identified if the effect of adolescent sex and sexual
identity and suicidality was different from zero and where it was not. The research
identified when the analysis included zero using the Bootstrapping CI. Non-normality
was likely to be the sampling distribution with the large sample size in the regression
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analysis, Bootstrapping CI was used for the representation of the sampling distribution.
See Figure 4 for the conceptual diagram for hypothesis 2A.
Figure 4
Conceptual Diagram of Hypothesis 2A a Conditional Process Analysis

Hypothesis 2B. Adolescent recreation engagement is significantly related to
suicidality and mediates the association between adolescent sex and sexual identity and
suicidality.
Hypothesis 2B was analyzed using conditional process analysis, identifying the
direct and indirect effects of adolescent sex and sexual identity and the influence of
recreation engagement on suicidality. The analysis was a conditional process analysis
using the PROCESS macro, model 59 (Hayes, 2020). The assumption of normality and
heteroscedasticity was tested (Hayes & Rockwood, 2020). Once the conditional process
analyses were completed, evidence of mediation of recreation engagement on adolescent
sex and sexual identity was identified using probing. The Bootstrapping CI was identified
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when the analyses included zero. In the conditional process analysis non-normality was
likely to be the sampling distribution due to the large sample size. See Figure 5 for the
conceptual diagram for hypothesis 2B.
Figure 5
Conceptual Diagram of Hypothesis 2B a Conditional Process Analysis

Hypothesis 2C. Bullying moderates the effect of adolescent sex and sexual
identity and suicidality, and the indirect effect through recreation engagement, either in
the association between recreation engagement and suicidality, or both.
A form of logistic regression path analysis was used in hypothesis 2C. Identifying
the direct and indirect effects of adolescent sex and sexual identity on the interaction of
bullying and the effects of recreation engagement on suicidality. Conditional process
analyses using the PROCESS macro, model 59 was used (Hayes, 2020). Testing for
assumptions of interpretation and statistical inferences was conducted, this included the
assumption of normality and heteroscedasticity using the Hayes PROCESS macro (Hayes
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& Rockwood, 2020). Evidence of moderation of bullying on adolescents was measured
using probing. Using the Bootstrapping CI, the researcher identified if the analyses
included zero. The large sample size in this regression analysis led to non-normality as
the sampling distribution. Bootstrapping CI was used for the representation of the
sampling distribution. See Figure 6 for the conceptual diagram for hypothesis 2C
Figure 6
Conceptual Diagram of Hypothesis 2C a Conditional Process Analysis
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Table 2
Specific Aim 2 and Hypotheses, Study Variables, and YRBS Questions
Specific Aim 2 and
Variables and YRBS Questions
Hypotheses
Specific Aim 2: Examine
Influences on Suicidality
the influence of
• Adolescent sex and sexual identity
adolescent sex and sexual • Bullying
identity, recreation
• Recreation Engagement
engagement, bullying, and Health-Risk Behavior
suicidality in high school
• Unintentional Injuries and Violence (Suicidality)
students.
Hypothesis 2A.
Adolescent Sex and Sexual Identity (IV)
Adolescence is
• What is your sex?
significantly
• Which of the following best describes you? (Heterosexual (straight), Gay or
associated with
lesbian, Bisexual, Not sure)
suicidality.
Health-Risk Behavior (DV)
Unintentional Injuries and Violence (Suicidality)
• During the past 12 months, how many times did you actually attempt suicide?
Hypothesis 2B.
Adolescent Sex and Sexual Identity (IV)
Adolescent recreation • What is your sex?
engagement is
• Which of the following best describes you? (Heterosexual (straight), Gay or
significantly related
lesbian, Bisexual, Not sure)
to suicidality and
Recreation Engagement (MV)
mediates the
• During the past 12 months, on how many sports teams did you play? (Count any
association between
teams run by your school or community groups.)
adolescent sex and
• On an average school day, how many hours do you play video or computer games
sexual identity and
or use a computer for something that is not school work? (Count time spent playing
suicidality.
games, watching videos, texting, or using social media on your smartphone,
computer, Xbox, PlayStation, iPad, or other tablet.)
Health-Risk Behavior (DV)
Unintentional Injuries and Violence (Suicidality)
• During the past 12 months, how many times did you actually attempt suicide?
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Hypothesis 2C.
Being bullied
moderates the effect
of adolescent sex and
sexual identity and
suicidality, and the
indirect effect
through recreation
engagement, either in
the association
between recreation
engagement, and
suicidality, or both.

Adolescent Sex and Sexual Identity (IV)
• What is your sex?
• Which of the following best describes you? (Heterosexual (straight), Gay or
lesbian, Bisexual, Not sure)
Recreation Engagement (MV)
• During the past 12 months, on how many sports teams did you play? (Count any
teams run by your school or community groups.)
• On an average school day, how many hours do you play video or computer games
or use a computer for something that is not school work? (Count time spent playing
games, watching videos, texting, or using social media on your smartphone,
computer, Xbox, PlayStation, iPad, or other tablet.)
Being Bullied (WV)
• During the past 12 months, have you ever been bullied on school property?
• During the past 12 months, have you ever been electronically bullied? (Count being
bullied through texting, Instagram, Facebook, or other social media.)
Health-Risk Behavior (DV)
Unintentional Injuries and Violence (Suicidality)
• During the past 12 months, how many times did you actually attempt suicide?

Specific Aim Three
Examine the influence of being an adolescent, recreation engagement, and age on
adolescent suicidality.
Analysis Plan for Aim 3. See Table 3 for study variables and YRBS questions to
address Aim 3 and hypotheses.
Hypothesis 3A. Adolescents’ age is significantly influenced by suicidality and
mediates the association between adolescent sex and sexual identity and suicidality.
Conditional process analysis was used to analyze hypothesis 3A, identifying the
direct and indirect effects of adolescent age on adolescent sex and sexual identity and
suicidality. The PROCESS macro, model 59 was used (Hayes, 2020). Tests for
assumptions of interpretation and statistical inferences were conducted, this included the
assumption of normality and heteroscedasticity using the Hayes PROCESS macro (Hayes
& Rockwood, 2020). After the conditional process analyses were completed, evidence of
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mediation of age was identified using probing, determining if the influence of age was
different from zero and where it was not. Using the Bootstrapping CI, the researcher
identified if the analyses did include zero. In this regression analysis non-normality was
likely to be the sampling distribution due to the large sample size, Bootstrapping CI was
used for the representation of the sampling distribution. See Figure 7 for the conceptual
diagram for hypothesis 3A.
Figure 7
Conceptual Diagram of Hypothesis 3A a Conditional Process Analysis

Hypothesis 3B. Recreation engagement moderates the effect of adolescent sex
and sexual identity and suicidality, and the indirect effect through age and suicidality,
either in the association between age and suicidality, or both.
Hypothesis 3B was analyzed using conditional process analysis, identifying the
direct and indirect effects of recreation engagement on adolescent sex and sexual identity
and the effects of age on suicidality. Tests for assumptions of interpretation and statistical
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inferences were conducted including the assumption of normality and homoscedasticity
using the Hayes PROCESS macro (Hayes & Rockwood, 2020). Evidence of moderation
of recreation engagement on adolescent sex and sexual identity was identified using
probing. The Bootstrapping CI identified if the analyses conducted included zero. In
these regression analyses non-normality was suggested to be the sampling distribution
due to the large sample size; therefore, Bootstrapping CI was used for the representation
of the sampling distribution. See Figure 8 for the conceptual diagram for hypothesis 3B.
Figure 8
Conceptual Diagram of Hypothesis 3B a Conditional Process Analysis

Table 3
Specific Aim 3 and Hypotheses, Study Variables, and YRBS Questions
Specific Aim 3 and
Hypotheses
Specific Aim 3: Examine
the influence of
adolescent sex and sexual
identity, age, recreation
engagement, and

Variables and YRBS Questions
Influences on Suicidality
• Adolescent sex and sexual identity
• Recreation Engagement
• Age
Categories of Health-Risk Behavior
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suicidality in high school
students.
Hypothesis 3A.
Adolescent age is
significantly
influenced by
suicidality and
mediates the
association between
adolescent sex and
sexual identity and
suicidality.
Hypothesis 3B.
Recreation
engagement
moderates the effect
of adolescent sex and
sexual identity and
suicidality, and the
indirect effect
through age and
suicidality, in the
association between
age and suicidality, or
both.

• Unintentional Injuries and Violence (Suicidality)

Adolescent Sex and Sexual Identity (IV)
• What is your sex?
• Which of the following best describes you? (Heterosexual (straight), Gay or
lesbian, Bisexual, Not sure)
Age (MV)
• How old are you?
Health-Risk Behaviors (DV)
Unintentional Injuries and Violence (Suicidality)
• During the past 12 months, how many times did you actually attempt suicide?
Adolescent Sex and Sexual Identity (IV)
• What is your sex?
• Which of the following best describes you? (Heterosexual (straight), Gay or
lesbian, Bisexual, Not sure)
Age (MV)
• How old are you?
Recreation Engagement (WV)
• During the past 12 months, on how many sports teams did you play? (Count any
teams run by your school or community groups.)
• On an average school day, how many hours do you play video or computer games
or use a computer for something that is not school work? (Count time spent playing
games, watching videos, texting, or using social media on your smartphone,
computer, Xbox, PlayStation, iPad, or other tablet.)
Health-Risk Behavior (DV)
Unintentional Injuries and Violence (Suicidality)
• During the past 12 months, how many times did you actually attempt suicide?

Plan for Legitimation
There is an increasing number of researchers becoming more familiar with
conditional process analysis. The relatively new conditional process analysis was first
introduced in 2013 (Hayes & Scharkow, 2013), it is viewed as a contemporary regression
analysis and is becoming more widely used in research. The use of the PROCESS macro
modeling is extensive, to date 92 models have been formulated, increasing focus on
addressing the credibility and trustworthiness of this regression-based approach (Hayes,
2018). Therefore, a plan for legitimation was completed during analyses (Moon, 2019).
Investigator triangulation occurred by using more than one researcher to review the
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analyses of the data. This ensured that individual and researcher bias was controlled more
effectively during the research process (Benge et al., 2012; Moon, 2019).
Limitations
The CDC reports limitations for the YRBS dataset that were consistent with the
limitations of this research study. The HS students that participated in the survey were
adolescents who attend school; therefore, it did not reflect all adolescents in HS engaging
in health-risk behaviors, specifically substance use and suicidality (Lindsey et al., 2019).
Consequently, adolescents not attending school may be engaging in higher rates of
health-risk behaviors than their peers that are enrolled and attending HS. Since the YRBS
is a cross-sectional survey, data cannot provide causality, only an indication of an
association between variables. Limitations to the self-reporting of these behaviors should
be considered, as adolescents were being asked to report about illegal actions and risky
health behaviors, which could lead to hesitation in truthful responses.
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ABSTRACT
Objectives. The purpose of this study was to explore the influence of substance use, age,
and race on suicidality using a nationally representative sample of high school students.
Methods. This study used a secondary data analysis from the 2019 Youth Risk Behavior
Survey. Conditional process analyses were used to examine three substance use types and
the effects of adolescent age, race, and suicidality of high school students. The total
sample was n=13,677.
Results. Alcohol and opioid use were directly associated with suicidality but not synthetic
marijuana use. Adolescent race did show an association in the effect of alcohol use and
suicidality for some racial groups. Results revealed that as adolescents increased in age,
suicidality decreased for Black or African American, Native Hawaiian and Pacific
Islander or Other Pacific Islander, and White students.
Conclusions. Our findings indicate that prevention efforts are needed that address
adolescent suicidality for racially diverse adolescent groups. More research is necessary
to identify these influences on suicidality and substance use for high school students.
Keywords: suicidality, adolescence, alcohol, opioid, synthetic marijuana, conditional
process analysis
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Influence of Substance Use, Age, and Race on Suicidality in High School Students
The World Health Organization (WHO) identifies that approximately 16% of the
world’s population consists of people between the ages of 10 to 19 (Frankl et al., 2017;
WHO & United Nations International Children's Emergency Fund [UNICEF], 2020).
This period is considered adolescence, a high-risk developmental stage of change
consisting of physical, cognitive, and psychosocial growth (WHO & UNICEF, 2020).
Subsequently, adolescence is characterized by suboptimal decision making (YurgelunTodd, 2007) with a decreased ability to override impulses (Pegg et al., 2020). Numerous
studies have documented that adolescents engage in frequent health-risk behavior(s); the
most significant behavior is suicide-related behaviors that result in significant threats to
health, including morbidity and mortality (Brener et al., 2013; Redfield et al., 2020).
Consequently, suicide was the second leading cause of death for ages 10-34 in 2018,
claiming the lives of 14,827 people (Shepard et al., 2016).
Suicidality is defined as the act or intent to deliberately hurt oneself with the
purpose to cause death; this definition covers the suicidal behavior spectrum (Voltas et
al., 2020). Research suggests that substance use is reported to increase engagement in
suicidality (Clayton et al., 2019; Gaither et al., 2016). Substance use is defined by the
Center for Disease Control and Prevention (CDC) as use of alcohol, opioids, and illicit
drugs (Jones et al., 2020). Suicidality and substance use are associated with emotional
distress, feelings of burden, and hopelessness (Brown et al., 2007). Substance use has
been posited to be a serious risk factor for suicide completion (Joe et al., 2008).
Adolescent substance use is shown to impair cognitive and motivational processes,
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increased risk taking, and impaired motor control (Wiers et al., 2015). Adolescence is a
critical period where substance use initiation begins, with research suggesting that it
remains elevated after initial use (Stockings et al., 2016). The numerous negative
consequences associated with suicidality and substance use during adolescence warrants
the need to increase understanding of this critical public health concern.
Influence of Age on Suicidality
Neurodevelopmental research has indicated that the adolescent brain is still in
development (Spear, 2013). Neural changes during this progression lead to increases in
experimentation and risk taking as changes in emotional responses and executive
functioning occur (Casey et al., 2008; Jones et al., 2020; Spear, 2013). Scholars have
emphasized that the age of the adolescent is a significant predictor of suicidality (Pegg et
al., 2020).
Previous research has identified that age is recognized as an important
characteristic of adolescent risk taking (Duell et al., 2018) and health-risk behavior
engagement, particularly suicidality, alcohol, opioid, and synthetic marijuana use (e.g.,
substance use; Basile et al., 2020; Cha et al., 2018; Nock et al., 2008). Suicidality is rare
before the age of 10, although rapidly increases between 12-17 years of age (Borges et
al., 2010; Nock et al., 2013). Additionally, high school (HS) students are most likely to
engage in more frequent suicidality and substance use behaviors (Duell et al., 2018;
Farhat et al., 2010).
Interaction of Race on Suicidality
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Scholars have reported differences in the engagement of adolescent health-risk
behaviors (e.g., suicidality and substance use) among different racial groups (Lindsey et
al., 2019; Martin et al., 2019; Szucs et al., 2020); this identification plays a critical role in
understanding suicidality (CDC, n.d.; Redfield et al., 2020). Consequently, race is
associated with negative factors to adolescent health including, mental health, depression,
stress, and increased substance use (Rigg et al., 2019; Tomek et al., 2015). Adolescent
poverty, accessibility to lethal means, intergenerational trauma, loss of culture or identity,
and discrimination are cited as potential risk factors for different adolescent racial groups
and suicidality (Cha et al., 2018; Pena et al., 2012). For example, non-Hispanic American
Indian or Alaskan Native females and males have the highest rates of deaths by suicide
(Lindsey et al., 2019). White students consistently report alcohol use more frequently,
with lower rates of prescription opioid misuse than Black or African American and
Hispanic students (Jones et al., 2020). High-poverty communities for Black or African
American adolescents are at a greater risk for suicidality and alcohol use than other
adolescent groups (Tomek et al., 2015). Racial inequalities and risk factors are prominent
and consistently reported in the literature, making this a critical need to understand (Cha
et al., 2018).
To date, significant research has established that adolescents are at a high-risk for
suicidality (Cha et al., 2018; Hedegaard et al., 2018). The risk factors of suicidality are
associated with several key indicators such as depression, stress, race, and age. Although
these factors have been examined the rates of deaths by suicide continue to increase.
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Therefore, the purpose of this study was to explore the influence of substance use, age,
and race on HS student suicidality.
Present Study
The aim of this study is to investigate the relationship between the most common
types of adolescent substance use, age, race, and suicidality in a representative sample of
HS students. Based on the above-reviewed literature, the following hypotheses were
proposed:
Hypothesis 1 (H1): Substance use (alcohol, opioid, and synthetic marijuana) is directly
associated with suicidality.
Hypothesis 2 (H2): Adolescent age influences suicidality, substance use will increase as
the student advances in age indirectly increasing suicidality; mediating the direct effect
between substance use and suicidality.
Hypothesis 3 (H3): Race moderates the direct effect of substance use and suicidality, and
the indirect effect through age, either in the association between age and suicidality, or
both. This suggests that the associations between substance use, age, and suicidality are
weaker for different racial groups as the adolescent advances in age.
Methods
Sample and Data
This study conducted a secondary analysis on adolescent substance use (alcohol,
opioid, and synthetic marijuana), age, race, and suicidality; data came from the Youth
Risk Behavior Surveillance System, managed through the CDC, Department of
Adolescent and School Health. The Youth Risk Behavior Survey (YRBS) is a cross-
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sectional survey administered to HS students grades 9-12th; the methods and data files are
publicly available and described in detail on the CDC website
(https://www.cdc.gov/healthyyouth/data/yrbs/index.htm). The 2019 national YRBS
dataset was used in this study.
YRBS data are anonymous; the legal guardian provided permission to participate
and the student provided assent before the survey was administered (Lindsey et al.,
2019). The 2019 YRBS was completed by students from 136 schools in 44 states,
resulting in 13,677 usable questionnaires after quality control checks (Redfield et al.,
2020). The school response rate was 75.1% and the student response rate was 80.3%
(Redfield et al., 2020). Students race and grade were weighted, this adjustment was
executed for both the school and student nonresponses, and for oversampling of Black or
African American and Hispanic or Latino students (Redfield et al., 2020).
Measures
Items were selected from the 2019 national YRBS concerning three substance
use types, age, race, and suicidality.
Substance Use
Evaluation of substance use was explored for each of the most used types
(alcohol, opioid, synthetic marijuana) during adolescence (Jones et al., 2020), three
survey items were used. HS students reported alcohol use by answering, “During the past
30 days, on how many days did you have at least one drink of alcohol?” Opioid use was
assessed by HS students answering, “During your life, how many times have you taken
prescription pain medicine without a doctor's prescription or differently than how a
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doctor told you to use it? (Count drugs such as codeine, Vicodin, OxyContin,
Hydrocodone, and Percocet).” Synthetic marijuana use was reported by HS students
answering, “During your life, how many times have you used synthetic marijuana (also
called K2, Spice, fake weed, King Kong, Yucatan Fire, Skunk, or Moon Rocks)?”
Age
Adolescent age was assessed by the student answering the question, “How old are
you?” The participants included in the analyses were ages 12 to 18 years, all students
were reported to be in HS.
Race
Race variables were constructed using six racial groups: (1) American Indian or
Alaska Native; (2) Asian; (3) Black or African American; (4) Native Hawaiian or Other
Pacific Islander; (5) White; (6) Multiracial. Multiracial, was coded as any HS student that
identified more than one racial group.
Suicidality
Suicidality was assessed using one YRBS item. HS students were asked about
suicidality using the following question, “During the past 12 months, how many times
did you actually attempt suicide?”
Data Analysis
All hypothesis testing was performed on weighted data using SPSS® (version
27). Descriptive analyses were calculated to examine race, age, sex, and sexual identity.
The PROCESS macro was used to conduct a conditional process analysis (moderated
mediation; Hayes & Rockwood, 2020). We proposed that the link between each category
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of substance use (alcohol, opioid, and synthetic marijuana) is mediated as the adolescent
advances in age. The strength of these influences was assumed to be conditional on the
adolescent’s race; race acts as a moderator in the direct effect (pathway c) or the indirect
effect (pathway a, b, or both) on suicidality. The proposed conditional process analyses
and paths a, b, and c for each are presented in Figure 1 for alcohol use, Figure 2 for
opioid use, and Figure 3 for synthetic marijuana use.
Assumptions were tested for normality (bootstrapping), multicollinearity, and
heteroscedasticity (Cribari-Neto & Zarkos, 1999). To identify statistical significance, we
used p < .05 and the bootstrapping method to obtain 95% confidence intervals (CIs) with
10000 re-samples for the indirect effects. Conditional process analysis (model 59) was
conducted, entering each form of substance use as a separate model (alcohol, opioid, and
synthetic marijuana), age as the mediator, race as the moderator, and suicidality as the
outcome variables (attempted suicide; Hayes & Rockwood, 2020). Sex and sexual
identity were entered as covariates for all analyses, as scholars suggest that they have an
effect on suicidality and substance use (Hammerslag & Gulley, 2016). The effect was
considered significant when the 95% CI did not contain zero.
Figure 1
Conceptual Model Illustrating Conditional Process Analysis, Alcohol Use, Race, Age,
and Suicidality
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Note. Conceptual model illustrating hypothesized conditional direct and indirect effects
for alcohol use, age, race, and suicidality.
Figure 2
Conceptual Model Illustrating Conditional Process Analysis, Opioid Use, Race, Age, and
Suicidality

Note. Conceptual model illustrating hypothesized conditional direct and indirect effects
for opioid use, age, race, and suicidality.
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Figure 3
Conceptual Model Illustrating Conditional Process Analysis, Synthetic Marijuana Use,
Race, Age, and Suicidality

Note. Conceptual model illustrating hypothesized conditional direct and indirect effects
for synthetic marijuana use, age, race, and suicidality.
Results
The demographic characteristics of the total sample (n = 13,677) and the racial
subsamples are described below in Table 1. Based on the results, 58.5% of the HS
students in this study were White, 22.7% were Hispanic, and 15.6% chose multiple
categories of race and were considered multiracial. The average age was 16 years old,
and the average grade was tenth grade. Adolescent sex was reported as 50.9% female and
49.1% male. When self-reporting their sexual identity 83.6% heterosexual, 8.9%
bisexual, 4.6 % were unsure, and 2.9% gay or lesbian.
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Table 1
Sample Characteristics by Race: United States, 2019 Youth Risk Behavior Survey

Variable
Age, year
12
13
14
15
16
17
18
Sex
Male
Female
Sexual Identity
Not sure
Heterosexual
Gay or
Lesbian
Bisexual

Native
Hawaiian or
Other
Pacific
Islander
(n = 202),
No. (%)

Total Sampleª
(n = 13,677),
No. (%)

American
Indian or
Alaska
Native
(n =385), No.
(%)

60 (.4)
27 (.2)
1,699 (12.4)
3,476 (25.4)
3,628 (26.5)
3,102 (22.7)
1,616 (11.8)

13 (3.4)
3 (.8)
53 (13.8)
101 (26.4)
93 (24.3)
84 (21.9)
36 (9.4)

8 (1.2)
4 (.6)
84 (12.5)
159 (23.7)
195 (29)
150 (22.3)
72 (10.7)

11 (.5)
5 (.2)
262 (11.5)
597 (26.3)
594 (26.1)
538 (23.7)
266 (11.7)

7 (3.5)
1 (.5)
24 (11.9)
55 (27.2)
61 (30.2)
38 (18.8)
16 (7.0)

10 (.1)
6 (.1)
997 (12.5)
2,030 (25.4)
2,134 (26.7)
1,819 (22.7)
1,002 (12.5)

11 (.5)
8 (.4)
279 (13.4)
531 (25.6)
551 (26.5)
473 (22.8)
224 (10.8)

6,641 (48.6)
6,885 (50.3)

205 (54.5)
171 (45.5)

347 (52)
320 (48)

1,147 (50.6)
1,120 (49.4)

94 (49.2)
97 (50.8)

3,879 (48.7)
4,088 (51.3)

969 (47.1)
1,089 (52.9)

591 (4.3)
10,853 (79.4)

26 (7.1)
296 (81.3)

58 (9)
519 (80.7)

95 (4.5)
1,742 (82.3)

14 (7.2)
146 (75.3)

294 (3.9)
6,472 (84.9)

104 (5.1)
1,679 (82.4)

380 (2.8)

13 (3.6)

1,151 (8.4)

29 (8)

18 (2.8)
48 (7.5)

88 (4.2)
191 (9)

17 (8.8)
17 (8.8)

196 (2.6)
659 (8.6)

48 (2.4)
207 (10.2)

Black or
African
American
(n = 2,279),
No. (%)

Asian
(n= 672),
No (%)

Note. The sample size was n = 13,677.
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ª Percentages are based on weighted data; reported numbers reflect unweighted data. Total and percentages may differ because
of missing, excluded cases, and weighting.
b

Respondents who identified with more than one racial group.
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Alcohol Use
The moderated pathways as indicated by the interaction in pathway a (alcohol use
x race when the outcome variable is age) were statistically significant (β = .0124, SE
(HC4) [heteroscedasticity constant standard error] =.0048, 95% CI = .0046 to .0222),
suggesting that race moderated the effect of alcohol use on age. The interaction in
pathway b (age x race when the outcome variable is suicidality) was not statistically
significant at the p <.05 (β = -.0017, SE (HC4) =.0062, 95% CI = -.0139 to .0105),
controlling for the effects of adolescent sex and sexual identity.
Furthermore, the conditional indirect effect of alcohol use on suicidality via age
was analyzed using six different racial groups, shown in Table 2. Demonstrated by the
95% CI, this effect was significant for Native Hawaiian or other Pacific Islander students
(Effect = -.0004; 95% CI = -.0013 to -.0004) and White students (Effect = -.0012; 95%
CI = -.0022 to -.0004) but not for Black or African American students (Effect = -.0004;
95% CI = -.0011 to .0000). The effect of alcohol use on suicidality was significantly
stronger for HS students who are Native Hawaiian or Other Pacific Islander or White.
Figure 4 depicts the complete conditional process analysis.
Table 2
Results of the Conditional Process Analyses, Alcohol Use
β

SE
(HC4)

t

p

LLCI

ULCI

ALCOHOL USE
Suicide Attempt (suicidality)
Outcome Variable: Age R²=.0128; F(HC4) (5, 9218) =18.2451; p<.05
Constant
15.91
.05
269.11
.000 15.794 16.026
AU
-.01
.02
-.78
.433
-.064
.027
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Race
.007
.01
.67
.499
-.014
.030
AU x Race
.01
.004
2.58
.009
.003
.021
Gender (cov)
-.11
.02
-4.56
.000
-.167
-.067
Sexual Identity (cov)
.05
.02
2.60
.009
.013
.093
Outcome Variable: SA R²=.064; F(HC4) (7, 9216) =18.8453; p<.001
Constant
.18
.47
.38
.698
-.753
1.124
AU
.09
.09
3.18
.001
.038
.161
Age
-.01
.03
-.40
.684
-.072
.047
Race
.02
.09
.24
.803
-.167
.215
AU x Race
-.01
.006
-1.99
.046
-.024 -.0002
Age x Race
-.001
.006
-.27
.784
-.013
.010
Gender (cov)
.05
.01
4.14
.000
.027
.076
Sexual Identity (cov)
.10
.01
6.74
.000
.071
.129
Conditional indirect effect of alcohol use (X) on suicide attempts (Y) through age (M)
at 6 options for race (W)
Boot
Indirect
Boot
Boot
Boot
Race
Effect
SE
LLCI ULCI
Black or African American
-.0040
.0030 -.0011 .0000
Native Hawaiian or Other
Pacific Islander
-.0080
.0002 -.0013 -.0004
White
-.0012
.0005 -.0022 -.0004
Note. AU=alcohol use; SA = suicide attempt; cov = covariate; Β = unstandardized
coefficient; SE (HC4) = heteroscedasticity constant standard error; LLCI = 95% lower
limit confidence interval; ULCI = 95% upper limit confidence interval.
Figure 4
Conditional Process Model, Alcohol Use

84

INFLUENCE OF RECREATION ON HEALTH-RISK BEHAVIORS

Final conditional process model with ordinary least squares regression coefficients.
Note. AU = alcohol use; * p< .05; ns = not significant.
Opioid Use
The moderated pathways as indicated by the interaction in pathway a (opioid use
x race when the outcome variable is age) were not statistically significant (β = .0012, SE
(HC4) =.0020, 95% CI = -.0027 to .0051). Similarly, the interaction in pathway b (age x
race when the outcome variable is suicidality) was not statistically significant (β = -.0007,
SE (HC4) =.0069, 95% CI = -.0128 to .0142), controlling for the effects of the
adolescent’s sex and sexual identity.
The conditional indirect effect of opioid use on suicidality through age was
analyzed using six different racial groups, this is presented in Table 3. Identified by the
95% CI, this effect was not significant for Black or African American students (Effect =
.0000; 95% CI = -.0002 to .0001); Native Hawaiian or other Pacific Islander students
(Effect = -.0001; 95% CI = -.0002 to .0000); and White students (Effect = -.0001; 95%
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CI = -.0002 to .0000). The effect of opioid use on suicidality was not significantly
stronger for HS students who are Black or African American, Native Hawaiian or Other
Pacific Islander, and White. Figure 4 displays the complete conditional process analysis.
Table 3
Results of the Conditional Process Analyses, Opioid Use
β

SE
(HC4)

t

p

LLCI

ULCI

OPIOID USE
Suicide Attempt (suicidality)
Outcome Variable: Age R²=.0034; F(HC4) (5, 9344) =6.0157; p<.05
Constant
15.91
.05
273.54
.000
15.797 16.026
OU
-.002
.09
-.22
.821
-.020
.016
Race
.01
.01
1.17
.238
-.008
.035
OU x Race
.001
.002
.61
.536
-.002
.005
Gender (cov)
-.12
.02
-4.81
.000
-.174
-.073
Sexual Identity (cov)
.05
.02
2.75
.005
.016
.096
Outcome Variable: SA R²=.0516; F(HC4) (7, 9342) =20.8240; p<.001
Constant
.39
.54
.71
.475
-.682
1.464
OU
.03
.01
2.40
.016
.006
.062
Age
-.01
.03
-.53
.591
-.085
.048
Race
-.03
.10
-.29
.767
-.246
.182
OU x Race
-.02
.002
-.82
.410
-.007
.003
Age x Race
.0007
.006
.10
.918
-.012
.014
Gender (cov)
.03
.01
7.24
.000
.007
.060
Sexual Identity (cov)
.11
.01
2.53
.011
.082
.060
Conditional indirect effect of opioid use (X) on suicide attempts (Y) through age (M) at
6 options for race (W)
Boot
Indirect Boot
Boot
Boot
Race
Effect
SE
LLCI
ULCI
Black or African American
.0000
.0001
-.0002
.0001
Native Hawaiian or Other
Pacific Islander
-.0001
.0000
-.0002
.0000
White
-.0001
.0001
-.0002
.0000
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Note. OU=opioid use; SA = suicide attempt; cov = covariate; Β = unstandardized
coefficient; SE (HC4) = heteroscedasticity constant standard error; LLCI = 95% lower
limit confidence interval; ULCI = 95% upper limit confidence interval.
Figure 5
Conditional Process Model, Opioid Use

Final conditional process model with ordinary least square regression coefficients.
Note. OU = opioid use; * p< .05; ns = not significant.
Synthetic Marijuana Use
Similar to the previous two results, the moderated pathways as indicated by the
interaction in pathway a (synthetic marijuana use x race when the outcome variable is
age) were not statistically significant (β = .0012, SE (HC4) = .0038, 95% CI = -.0063 to
.0086). The interaction in pathway b (age x race when the outcome variable is suicidality)
was not statistically significant (β = .0039, SE (HC4) = .0075, 95% CI = -.0107 to .0185),
controlling for the effects of the adolescent’s sex and sexual identity.
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Lastly, the conditional indirect effect of synthetic marijuana use on suicidality
through age was analyzed using six different racial groups, presented in Table 4.
Identified by the 95% CI, this effect was not significant for Black or African American
students (Effect = .0000; 95% CI = -.0002 to .0003); Native Hawaiian or other Pacific
Islander students (Effect = .0000; 95%CI = -.0001 to .0001); and White students (Effect =
.0000; 95% CI = -.0001 to .0001). The effect of synthetic marijuana use on suicidality is
not significantly stronger for HS students based on race. Figure 6 shows the complete
conditional process analysis.
Table 4
Results of the Conditional Process Analyses, Synthetic Marijuana Use
β

SE
(HC4)

t

p

LLCI

SYNTHETIC
MARIJUANA USE
Suicide Attempt (suicidality)
Outcome Variable: Age R²=.0046; F(HC4) (5, 8756) =7.7338; p<.05
Constant
15.87
.05
264.86 .000 15.755
SMU
-.004
.01
-.26
.793
-.041
Race
.02
.01
2.03
.042
.0008
SMU x Race
.001
.003
.30
.762
-.006
Gender (cov)
-.15
.02
-5.67
.000
-.203
Sexual Identity (cov)
.05
.02
2.70
.006
.016
Outcome Variable: SA R²=.0147; F(HC4) (7, 8754) =10.9122; p<.001
Constant
.60
.59
1.01
.308
-.560
SMU
.007
.01
.63
.525
-.015
Age
-.02
.03
-.76
.442
-.101
Race
-.08
.11
-.74
.455
-.322
SMU x Race
-.004
.002
-.62
.531
-.005
Age x Race
.003
.007
.52
.602
-.010
Gender (cov)
.03
.01
2.76
.005
.011
Sexual Identity (cov)
.10
.01
6.25
.000
.073
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15.99
.031
.045
.008
-.098
.100
1.773
.029
.044
.144
.003
.018
.066
.141
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Conditional indirect effect of synthetic marijuana use (X) on suicide attempts (Y)
through age (M) at 6 options for race (W)
Boot
Indirect Boot
Boot
Boot
Race
Effect
SE
LLCI ULCI
Black or African American
.0000 .0001 -.0002 .0003
Native Hawaiian or Other
Pacific Islander
.0000 .0000 -.0001 .0001
White
.0000 .0001 -.0001 .0001
Note. SMU=synthetic marijuana use; SA = suicide attempt; cov = covariate; Β =
unstandardized coefficient; SE (HC4) = heteroscedasticity constant standard error; LLCI
= 95% lower limit confidence interval; ULCI = 95% upper limit confidence interval.
Figure 6
Conditional Process Model, Synthetic Marijuana Use

Final conditional process model with ordinary least squares regression coefficients.
Note. SMU = synthetic marijuana use; * p< .05; ns = not significant.
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Discussion
To address adolescent suicidality, we used conditional process analyses to
simultaneously examine the relationship of adolescent age and race on substance use and
suicidality. Admittedly, suicidality is commonly associated with substance use during
adolescence (Tomek et al., 2015). We proposed that alcohol, opioid, and synthetic
marijuana use would directly affect adolescent suicidality. Similar to previous research
(Cha et al., 2018; Marshal et al., 2011) we found that alcohol and opioid use directly
influenced suicidality. Adolescents who more frequently used alcohol and opioids had
higher rates of suicidality (suicide attempts). Alcohol and opioids are reported as two of
the most commonly used substances adolescents consume (Jones et al., 2020). Moreover,
alcohol and opioids are often found in the adolescents home allowing for relatively easy
access (Broman, 2016). Interestingly, synthetic marijuana use was not associated with
adolescent suicidality. Similar to alcohol and opioid use, synthetic marijuana is widely
available over the counter and online but not as available in the home (Woo & Hanley,
2013). Synthetic marijuana use has decreased for HS students but is still one of the most
commonly used substances (Jones et al., 2020). It was recently added to the YRBS during
the prior two survey periods (2015, 2017); this and the decreased use could account for
the lack of association between synthetic marijuana use and suicidality for adolescents
(Debnam et al., 2018).
It was hypothesized that age would influence the use of substances (alcohol,
opioid, and synthetic marijuana use) and increase suicidality. As the adolescent gets
older, they are more likely to engage in substance use (Duell et al., 2018; Farhat et al.,
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2010) and this will increase suicidality. The hypothesis was suggested due to adolescent
neurodevelopment minimizing the ability to override impulses (Pegg et al., 2020), and
suppress negative thoughts and actions (Casey et al., 2008). The findings of this study did
not support this hypothesis for alcohol, opioid, or synthetic marijuana use; this is not
consistent with previous research (Jones et al., 2020; Leventhal et al., 2015). Age did not
explain an association between increased substance use and suicidality. We speculate that
the lack of findings is due to complex adolescent neurodevelopment and other influences
that were outside of the scope of this study; this includes adverse childhood experiences,
ingestion of other illicit drugs, and peer influences that could impact adolescent
suicidality. For example, the findings of this study support that alcohol use contributes to
increases in suicidality. Alcohol use is often consumed with peers (Wang, et al., 2009).
Past research on alcohol use and drinking behavior has supported similar pathways,
reporting that the relationship was mediated by alcohol-related norms and friends that
consume alcohol among other variables (Dal Cin et al., 2009). This study did not identify
if substance use was consumed with peers but did find that alcohol use influenced
suicidality. Future research should identify if peer relationships increase substance use
and suicidality.
Lastly, it was hypothesized that adolescent race would moderate the effects of
substance use on suicidality. Adolescent racial groups have shown varying rates of
suicidality in other studies (Thullen et al., 2015; Tomek et al., 2015). Current findings
suggest that as the adolescent increases in age, suicidality (suicide attempts) decreases for
Black or African American, Native Hawaiian and Pacific Islander or Other Pacific
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Islander, and White HS students. An explanation for these findings could be the increase
in suicidality and mental health conversations becoming more prevalent within public
schools. These conversations and programs could account for an increase in
understanding of emotional regulation and impulses that are present during adolescence
(CDC Healthy Schools, 2021). Alcohol consumption increased for Native Hawaiian or
other Pacific Islander and White HS students as they progressed in age, conversely, the
effect of race was not found to influence opioid use and synthetic marijuana use or
suicidality as the adolescent aged. Previous literature and this study suggests that there
are differences in substance use patterns across racially diverse adolescent groups; Black
or African American students reported higher rates of opioid use, and White students
reported increased alcohol use (Jones et al., 2020); but the use of these substances and the
increase in age did not influence suicidality.
The results of the current study indicate that the relationship between substance
use and suicidality is complex, this provides insight into different intersections of the
adolescent. It remains clear that research is still needed to continue investigation on
suicidality and substance use behaviors for racially diverse adolescent populations. It is
recommended that future research continue to explore these relationships in further detail
to show trends overtime. Future research should examine different influences on
adolescent substance use and suicidality that may be unique to the needs of adolescent
groups (e.g., female, male, bisexual, African American or Black, Hispanic).
This study has several limitations that should be considered. Data reported in the
current study are self-reported, this represents the possibility of underreporting or
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overreporting of health-risk behavior engagement (e.g., suicidality and substance use;
Brener et al., 2003); although, this is not uncommon to use in this type of research.
Similarly, substance use for HS students is illegal in the U.S., this could result in
hesitation to provide truthful responses. Adolescents not attending school may be
engaging in higher rates of substance use than their peers that are attending HS (Birkett et
al., 2009), causing a lack of generalizability from this cohort of HS students. The sample
of HS students was predominately White, this could be problematic for reporting results
based on race and should be taken into consideration. Lastly, the data used was ordinal
and categorical, this can affect the interpretation of the results related to substance use.
For example, there may be differences between those who consume two alcoholic
beverages and those who consume three alcoholic beverages; but due to the structure of
the YRBS data we are unable to discern these differences.
Public Health Implications
Enhancing adolescent healthy development and monitoring risks continues to be a
priority to optimize adolescent health. Understanding the need to identify adolescent
health-risk behaviors (e.g., suicidality and substance use) can assist in identifying safety
measures, prevention strategies, and approaches for supporting HS students. Future
research should focus on adolescents not attending school due to drop out, incarceration,
homelessness, and many other factors; this could provide needed information on
adolescent substance use and suicidality for underserved populations. Monitoring factors
that influence suicidality (Hedegaard et al., 2020) and substance use (positively or
negatively) continues to be of upmost importance (Duell et al., 2018; Tomek et al., 2015).
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Different disciplines (e.g., recreational therapists, counselors, social workers, public
health professionals) should begin to work more collaboratively to promote prevention
and intervention services for racially diverse adolescents engaged in health-risk
behaviors.
In summary, the present study indicates that as the adolescent increases in age,
they do not increase suicidality (e.g., suicide attempts) but consumption of alcohol and
opioid use does continue more frequently. Adolescent suicidality is directly affected by
alcohol and opioid use. Adolescent race did show an association in the effect of alcohol
use for Native Hawaiian or other Pacific Islander and White HS students but not for other
racial groups, but this did not contribute to suicidality. Additional research is critical to
better understand influences on suicidality and substance use. Interventions that address
the diverse needs of HS students based on race, ethnicity, and other intersections are
needed for effective prevention programs for health-risk behavior engagement.
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ABSTRACT
Bullying remains prevalent among adolescents causing significant impacts to
adolescent health. Engaging in recreation provides an opportunity for positive health
outcomes. This study examined associations among adolescent sex and sexual identity,
recreation engagement, bullying, and suicidality. The findings from this paper support
that suicidality during adolescence remains elevated. Results demonstrated that
cyberbullying is more prevalent than in-person bullying but neither form of bullying
influenced suicidality for high school students. Findings suggest that prevention efforts
should continue to be made to minimize the high prevalence of bullying behaviors.
Additionally, further research should identify recreation-based programs that can be
implemented in schools and communities that provide outlets for adolescents during the
adverse experience of being bullied.
Keywords: suicidality, cyberbullying, bullying, recreation engagement, conditional
process analysis
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A Conditional Process Analysis on the Relationship Between Adolescent Sex and
Sexual Identity, Recreation Engagement, Bullying, and Suicidality in High School
Students
Adolescents in the United States (U.S.) account for 13% of the total population
(U.S. Census Bureau, 2020); with reports of this age group engaging in significant healthrisk behaviors (Redfield et al., 2020). Adolescent health-risk behavior contributes to the
leading causes of morbidity and mortality among youth in the U.S. The most significant
health-risk behavior category is unintentional injuries; this encompasses suicide-related
behaviors and is identified by the Division of Adolescent and School Health which is part
of the Centers for Disease Control and Prevention (CDC; Redfield et al., 2020;
Underwood et al., 2020). Suicidality during adolescence has been reported to minimally
begin without contributing factors and influences (DuPont et al., 2018), and is suggested
to vary among different adolescent groups.
Suicidality is the act, intent, or thought to deliberately harm oneself with the
purpose to cause death; suicidality covers the suicidal behavior spectrum (Voltas et al.,
2020). Findings on the associations among suicidality rates differ based on the sex (e.g.,
male and female) and sexual identity (e.g., transgender, asexual, lesbian, gay, bisexual) of
the adolescent. Adolescent sexual identity is important to understand, as there are
multiple sexual identities adolescents identify with, such as transgender, queer, and
pansexual (Russell et al., 2009; White et al., 2018). Adolescents report lesbian, gay, and
bisexual (LGB) as the most common sexual identities (Johns et al. 2020); therefore, LGB

106

INFLUENCE OF RECREATION ON HEALTH-RISK BEHAVIORS

will be the sexual identities used in this study. Female adolescents report a higher
prevalence of suicidality including suicidal ideations, suicide plans, and suicide attempts
than their male peers (Ivey-Stephenson et al., 2020); although, suicidality continues to
increase for males (Nock et al., 2008). Further, data from the CDC revealed that students
who identified as LGB, reported the highest rates of suicidality (suicide attempts; Johns
et al., 2020). Considering the rate of suicidality for adolescents it is pertinent to identify
how this behavior continues to develop. Adolescent sex and sexual identity should be
considered as a potential influence on suicidality.
Influence of Recreation Engagement on Suicidality
Increasing attention is on the identification of positive influences and protective
factors that minimize health-risk behaviors (e.g., suicidality; Hale et al., 2014; Viner et
al., 2012). Previous research supports that recreation engagement is associated with a
reduction in suicidality (Mirkovic et al., 2020). Recreation engagement can be
conceptualized as a positive coping mechanism in which a person can engage in different
activities that promote self-concept (West & Crompton, 2001), self-esteem (Ekeland et
al., 2005; MacMahon, 1990; Nelson & Gordon-Larsen, 2006), interpersonal relations and
interactions (Vankanegan et al., 2018), positive self-perceptions of physical self (Ekeland
et al., 2005), and resilience (Masten, 2007). Participating in recreation contributes to the
opportunity for social engagement through both sports team and group activities (Elsborg
et al., 2019), and video games and social media platforms (Nije Bijvank et al., 2012).
Engaging in recreation can minimize adolescent health-risk behaviors, including
suicidality (Mirkovic et al., 2020).
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Interaction of Bullying on Suicidality
Suicidality has been theorized to stem from a combination of pain and
hopelessness while lacking connection (Klonsky et al., 2018); being bullied can
contribute to these destructive feelings and behaviors. Bullying is an intentional and
repetitive behavior that occurs both verbally, physically, or electronically, causing harm
and a disparity of power between the victim and perpetrator (National Centre Against
Bullying, 2020). Bullying is often conducted by similar-aged peers (Casper & Card,
2017). Adolescence is an age where bullying significantly occurs both electronically
(e.g., cyberbullying), and traditionally (e.g., in person; Dredge et al., 2014; Wang, et al.,
2009). Cyberbullying happens using a variety of electronic platforms (e.g., social media,
text messages, video postings) which allows electronic content to be viewed and shared
by others in public domains (Horner et al., 2015). Technological advances and electronic
social platforms provide the opportunity for pervasive cyberbullying, with prevalence
remaining high during adolescence (Basile et al., 2020).
Cyberbullying and in-person bullying continue to trend upward (Basile et al.,
2020); these behaviors are considered adverse experiences for the adolescent that cause
increased risk for psychological harm (Schneider et al., 2012). Bullying or being bullied
has been associated with negative impacts to adolescent health including; suicide-related
behaviors (Hinduja & Patchin, 2010), violence victimization, substance use, unhealthy
weight control practices, engaging in more sedentary recreation activities (Hertz et al.,
2015; Horner et al., 2015; Schneider et al., 2012), and depression (Hammig & Jozkowski,
2013; Wang et al., 2011).
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Collectively, both cyberbullying and in-person bullying contribute to
opportunities for increased engagement in suicidality (Casper & Card, 2017; Prinstein &
Giletta, 2020). Despite documented increases to suicidality (Redfield et al., 2020),
additional research is needed to provide understanding about specific factors that
influence this pervasive adolescent health-risk behavior. Thus, this study aims to examine
whether bullying can increase suicidality for adolescents who are female, male, lesbian,
gay, or bisexual, while recreation engagement can minimize suicidality.
Present Study
The aim of this study is to clarify the links between adolescent sex and sexual
identity, recreation engagement, bullying, and suicidality in a representative sample of
high school (HS) students. Based on previous research, the following hypotheses were
posited:
Hypothesis 1 (H1): Adolescent sex and sexual identity is significantly associated with
suicidality.
Hypothesis 2 (H2): Adolescent recreation engagement influences suicidality; adolescents
who engage in recreation will minimize suicidality, mediating the association between
adolescent sex and sexual identity, and suicidality.
Hypothesis 3 (H3): Bullying (in-person and cyberbullying) moderates the direct effect of
sex and sexual identity and suicidality, and the indirect effect through recreation
engagement, either in the association between recreation engagement (video game play
and playing on a sports team) and suicidality, or both. This suggests that the association
between the sex and sexual identity of the adolescent, recreation engagement, and
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suicidality are greater for adolescents who have been bullied either in-person or
cyberbullied.
Methods
Sample and Data
Data from this study came from the Youth Risk Behavior Surveillance System,
managed through the CDC, Department of Adolescent and School Health. The national
Youth Risk Behavior Survey (YRBS) dataset was used for the 2019 survey year, it is a
cross-sectional survey administered to HS students grades 9-12th. Therefore, this study
conducted a secondary analysis on adolescent sex and sexual identity, recreation
engagement, bullying, and suicidality. The methods and data files can be publicly
accessed on the CDC website (https://www.cdc.gov/healthyyouth/data/yrbs/index.htm).
The legal guardian provided permission to participate and the student provided
assent before the survey was administered, the data are anonymous (Lindsey et al., 2019).
The 2019 YRBS was completed by HS students from 136 schools in 44 states, n=13,677
usable questionnaires after quality control checks (Redfield et al., 2020). The student
response rate was 80.3% and the school response rate was 75.1% (Redfield et al., 2020).
Measures
Data for this study included selected questions from the 2019 YRBS concerning
adolescent sex and sexual identity, recreation engagement, bullying (cyberbullying and
in-person bullying), and suicidality.
Adolescent Sex and Sexual Identity
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The HS students were asked about their sex by answering, “What is your sex?”
The responses included, male and female. Sexual identity was identified by the students
answering, “Which of the following best describes you?” The responses included, not
sure, heterosexual (straight), gay or lesbian, and bisexual.
Recreation Engagement
Recreation engagement was explored for sports and video games using two
survey questions. HS students reported video game use by answering, “On an average
school day, how many hours do you play video or computer games or use a computer for
something that is not school work? (Count time spent playing games, watching videos,
texting, or using social media on your smartphone, computer, Xbox, PlayStation, iPad, or
other tablet).” Sports team engagement was assessed by HS students answering, “During
the past 12 months, on how many sports teams did you play? (Count any teams run by
your school or community groups).”
Bullying
Bullying was measured using two survey items, one that addressed cyberbullying
and one that addressed being bullied in-person at school. Students were asked about
cyberbullying by answering, “During the past 12 months, have you ever been
electronically bullied? (Count being bullied through texting, Instagram, Facebook, or
other social media).” In-person bullied was identified by students answering, “During the
past 12 months, have you ever been bullied on school property?” The questions
measuring bullying were dichotomous, the responses provided were yes or no.
Suicidality
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A known risk factor to predict death by suicide is suicide attempts (IveyStephenson et al, 2020). Therefore, HS students were asked about suicidality using the
following question, “During the past 12 months, how many times did you actually
attempt suicide?”
Data Analysis
Hypothesis testing was performed using SPSS® (version 27) on weighted data.
Descriptive analyses were calculated to examine demographic characteristics of the total
sample; this included adolescent sex, sexual identity, grade in HS, and race/ethnicity. The
demographic information is presented in Table 1.
A conditional process analysis (moderated mediation) was used to analyze the
study variables (Hayes & Rockwood, 2020). We proposed that the path between the sex
and sexual identity of the adolescent is mediated by recreation engagement (video game
play and playing on a sports team). The strength of these influences was assumed to be
conditional on bullying (cyberbullying or in-person bullying); this means that bullying
could act as a moderator in the direct effect (pathway c) or the indirect effect (pathway a,
b, or both) on suicidality. The proposed conditional process analyses and paths a, b, and c
are presented in Figures 1 representing cyberbullying and Figure 2 for in-person bullying.
Normality (bootstrapping), multicollinearity, and heteroscedasticity (Cribari-Neto
& Zarkos, 1999) were used to test assumptions. To identify statistical significance, p <
.05 and the bootstrapping method was used to obtain 95% confidence intervals (CIs) with
10000 re-samples for the indirect effects. Conditional process analyses (model 59) were
conducted, entering adolescent sex (male and female) and sexual identity (not sure,
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heterosexual, gay or lesbian, and bisexual) as separate models, recreation engagement
(video game use and sports) as separate models and mediators, being bullied
(cyberbullying and in-person bullying) as separate models and moderators, and
suicidality as the outcome variables (attempted suicide; Hayes & Rockwood, 2020). Race
and age were entered as covariates for all analyses, scholars report that they have an
effect on adolescence and suicidality (Duell et al., 2018; Pena et al., 2012). The effect
was measured as significant when the 95% CI did not contain zero.
Figure 1
Conceptual Model Illustrating Conditional Process Analysis, Adolescent Sex and Sexual
Identity, Cyberbullying, Recreation Engagement, and Suicidality

Note. Conceptual model illustrating hypothesized conditional direct and indirect effects
for adolescent sex and sexual identity, recreation engagement, cyberbullying, and
suicidality.
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Figure 2
Conceptual Model Illustrating Conditional Process Analysis, Adolescent Sex and Sexual
Identity, In-Person Bullying, Recreation Engagement, and Suicidality

Note. Conceptual model illustrating hypothesized conditional direct and indirect
effects for adolescent sex and sexual identity, recreation engagement, in-person bullying,
and suicidality.
Results
The demographic characteristics of the total sample (n = 13,677) of HS students
and the racial subsamples are described below and reported in Table 1. Based on the
results, 58.5% were White, 16.7% were Black or African American, 15.6% chose
multiple categories of race and were considered multiracial. The average grade was tenth
and the average age was 16 years with 50.9% female and 49.1% male. Sexual identity
was reported as 83.6% heterosexual, 8.9% bisexual, 4.6 % were unsure, and 2.9% gay or
lesbian. The conditional process analyses indirect and direct effects are presented in
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Table 2. The analyses showed significant indirect and direct effects from adolescent sex
and sexual identities on suicidality through two recreation engagement variables and two
bullying variables, Figures 3-10 depict the complete conditional process analyses.
Table 1
Demographic Characteristics of the Sample
Variable
Sex
Female
Male
Sexual Identity
Not sure
Heterosexual
Gay or Lesbian
Bisexual
Grade
Ungraded or other grade
9th
10th
11th
12th
Race/Ethnicity
American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White
Multiracial
Hispanic or Latino
Note. The sample size was n = 13,677.

Frequency

%ª

6,885
6,641

50.3
48.6

591
10,853
380
1,151

4.3
79.4
2.8
8.4

39
3,637
3,717
3,322
2,850

.4
26.6
27.2
24.3
20.8

385
672
2279
202
8,000
2,139
3,044

2.8
4.9
16.7
1.5
58.5
15.6
22.3

ªPercentages are based on weighted data; reported numbers reflect unweighted data. Total
and percentages may differ because of missing, excluded cases, and weighting.
b

Respondents who identified with more than one racial group.
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Cyberbullying
The interaction in pathway a (sexual identity x cyberbullying when the outcome
variable is sports), was statistically significant at the p <.05 (β = -.0827, SE (HC4)
[heteroscedasticity constant standard error] =.0395, 95% CI = -.1600 to -.0053)
suggesting cyberbullying moderated the effect of sexual identity on adolescent sport
engagement. The interaction in pathway b (video game use x cyberbullying when the
outcome variable is suicidality), was not statistically significant at the p <.05 (β = .0139,
SE (HC4) =.0157, 95% CI = -.0115 to .0500). Similarly, the interaction in pathway a (sex
x cyberbullying when the outcome variable is video game use), was not statistically
significant at the p <.05 (β = .1073, SE (HC4) =.1039, 95% CI = -.0965 to .3110). In
addition, the interaction in pathway b (sports x cyberbullying when the outcome variable
is suicidality), was not statistically significant at the p <.05 (β = -.0402, SE (HC4)
=.0324, 95% CI = -.1038 to .0234). All models controlled for the effects of adolescent
age and race. Figures 3 and 4 present the complete conditional process analyses for
cyberbullying, video game use, and adolescent sex and sexual identity. Figures 5 and 6
present the complete conditional process analyses for cyberbullying, sports, and
adolescent sex and sexual identity.
Furthermore, the conditional indirect effect of the sex of the adolescent (male and
female) on suicidality via recreation engagement were analyzed using cyberbullying,
shown in Table 2. Determined by the 95% CI, this effect was significant for male and
female students who were not cyberbullied via sports (Effect = .0021; 95% CI = .0000 to
.0044); however, this was not significant for male and female adolescents who were
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cyberbullied via sports (Effect = .0047; 95% CI = -.0026 to .0165). Identified by the 95%
CI, this effect was significant for adolescent sexual identity who were not cyberbullied
via sports (Effect = .0017; 95% CI = .0002 to .0034), but this was not significant for
adolescents who were cyberbullied (Effect = .0062; 95% CI = -.0077 to .0200).
In-Person Bullying
The moderated pathways as indicated by the interaction in pathway b (sports x inperson bullying when the outcome variable is suicidality) were not statistically significant
(β = -.0323, SE (HC4) =.0274, 95% CI = -.0861 to .0215). The moderated pathway
indicated by pathway a (sexual identity x in-person bullying when the outcome variable
is video games), was not statistically significant at the p <.05 (β = -.0785, SE (HC4)
=.0658, 95% CI = -.2074 to .0505); this suggested that in-person bullying does not
moderate the effect of sexual identity on video games. The effects of adolescent race and
ethnicity were entered as covariates for all models. Figures 7 and 8 display the complete
conditional process analyses for in-person bullying, video game use, and adolescent sex
and sexual identity. The conditional process analyses for in-person bullying, sports, and
adolescent sex and sexual identity are depicted in Figures 9 and 10.
The conditional indirect effect of adolescent sexual identity on suicidality via two
forms of recreation engagement were analyzed using in-person bullying also shown in
Table 2. Interestingly, the indirect effects of the student’s sexual identity on sports and
suicidality were not statistically significant for students who were bullied in-person
(Effect = .0072; 95% CI = -.0025 to .0171) and not bullied in-person (Effect = .0013;
95% CI = -.0002 to .0029). Additionally, the indirect effect of in-person bullying on
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adolescent sex through sports on suicidality was statically significant for adolescents who
were not bullied (Effect = .0018; 95% CI = .0000 to .0038), but not significant for
adolescent who were bullied (Effect = .0043; 95% CI = -.0013 to .0134).
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Table 2
Results of the Conditional Process Analyses, Cyberbullying, and In-Person Bullying
β

SE
(HC4)

t

p

LLCI

β

ULCI

ADOLESCENT
(SEX)

SE
(HC4)

t

p

LLCI

ULCI

ADOLESCENT
(SEX)
In-Person
Bullying
Outcome Variable: VG R²=.0054; F(HC4) (5, 10038) =10.7132; p<.05
Constant
2.87
.24
11.58
.000
2.390
3.364
Sex
-.21
.04
-5.30
.000
-.290
-.134
IPB
.19
.06
2.77
.005
.055
.325
Sex x IPB
-.01
.09
-.11
.910
-.189
.169
Age (cov)
-.03
.01
-2.16
.030
-.060
-.003
Race (cov)
.01
.02
1.09
.275
-.013
.047
Outcome Variable: SA R²=.0412; F(HC4) (7, 10036) =31.6595; p<.001
Constant
.26
.10
2.52
.011
.059
.468
Sex
.05
.01
4.85
.000
.031
.074
VG
.008
.003
2.33
.019
.001
.015
IPB
.32
.05
5.57
.000
.208
.433
Sex x IPB
-.04
.05
-.85
.390
-.146
.057
VG x IPB
.007
.01
.55
.577
-.019
.035
Age (cov)
-.006
.006
-1.02
.305
-.0183
.005
Race (cov)
-.02
.006
-3.52
.0004
-.035
-.010
Conditional indirect effect of sex (X) on suicide attempts (Y) through video
game play (M) through in-person bullying (W)
Boot
Indirect
Boot
Boot
Boot
CB
Effect
SE
LLCI
ULCI

Cyberbullying
Outcome Variable: VG R²=.0059; F(HC4) (5, 10052) =11.7923; p<.05
Constant
2.88
.24
11.63
.000
2.396
3.368
Sex
-.24
.03
-6.18
.000
-.317
-.164
CB
.16
.08
1.98
.047
.001
.321
Sex x CB
.10
.10
1.03
.302
-.096
.311
Age (cov)
-.03
.01
-2.06
.038
-.059
-.001
Race (cov)
.01
.01
.89
.370
-.016
.440
Outcome Variable: SA R²=.0386; F(HC4) (7, 10050) =23.6436; p<.001
Constant
.32
.10
3.18
.001
.125
.529
Sex
.04
.01
3.64
.0003
.019
.064
VG
.003
.003
.94
.346
-.003
.010
CB
.33
.07
4.53
.000
.190
.479
Sex x CB
-.07
.06
-1.17
.241
-.207
-.052
VG x CB
.02
.01
1.33
.180
-.010
.053
Age (cov)
-.007
.006
-1.22
.220
-.038
-.012
Race (cov)
-.02
.06
-3.79
.0001
-.038
-.012
Conditional indirect effect of sex (X) on suicide attempts (Y) through video
game play (M) through cyberbullying (W)
Boot
Indirect
Boot
Boot
Boot
CB
Effect
SE
LLCI
ULCI
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Was not
cyberbullied
Was
cyberbullied

-.0008

.0009

-.0027

.0009

-.0034

.0035

-.0118

.0017

Was not in person bullied
Was in -person
bullied

ADOLESCENT
(SEXUAL
IDENTITY)

-.0017

.0008

-.0035

-.0002

-.0036

.0035

-.0117

.0023

ADOLESCENT
(SEXUAL
IDENTITY)
In-Person
Bullying
Outcome Variable: VG Age R²=.0056; F(HC4) (5, 9633) =9.9979; p<.05
Constant
2.42
.25
9.60
.000
1.926
2.914
Sex ID
.19
.03
5.44
.000
.125
.267
IPB
.23
.09
2.51
.012
.051
.415
Sex ID x IPB
-.07
.06
-1.19
.232
-.207
.050
Age (cov)
-.02
.01
-1.55
.120
-.052
.006
Race (cov)
.01
.01
.80
.420
-.018
.043
Outcome Variable: SA R²=.0484; F(HC4) (7, 9631) =33.2509; p<.001
Constant
.17
.10
1.69
.090
-.026
.370
Sex ID
.08
.01
5.95
.000
.057
.114
VG
.003
.003
1.10
.268
-.002
.010
IPB
.21
.05
3.65
.0003
.100
.334
Sex ID x IPB
.04
.03
1.19
.232
-.029
.122
VG x IPB
.007
.01
.56
.573
-.019
.034
Age (cov)
-.004
.005
-.80
.418
-.016
.006
Race (cov)
-.02
.006
-3.29
.001
-.033
-.008
Conditional indirect effect of sexual identity (X) on suicide attempts (Y)
through video game play (M) on being bullied in-person (W)
Boot
Indirect
Boot
Boot
Boot
CB
Effect
SE
LLCI
ULCI
Was not in person bullied
.0000
.0001
-.0002
.0001

Cyberbullying
Outcome Variable: VG Age R²= .0051; F(HC4) (5, 9651) =9.0981; p<.05
Constant
2.41
.25
9.60
.000
1.920
2.900
Sex ID
.17
.03
5.03
.000
.106
.242
CB
.19
.10
1.92
.050
-.003
.393
Sex ID x CB
-.03
.07
-.47
.630
-.170
.104
Age (cov)
-.02
.10
-1.36
.170
-.049
.008
Race (cov)
.01
.10
.66
.005
-.020
.041
Outcome Variable: SA R²=.0481; F(HC4) (7, 9249) =28.8879; p<.001
Constant
.23
.09
2.34
.019
.038
.428
Sex ID
.08
.01
6.04
.000
.057
.111
VG
-.0004
.003
-.12
.901
-.007
.006
CB
.17
.06
2.59
.009
.043
.307
Sex ID x CB
.07
.04
1.69
.090
-.012
.166
VG x CB
.01
.01
1.22
.219
-.011
.050
Age (cov)
-.007
.006
-1.15
.246
-.018
.004
Race (cov)
-.02
.006
-3.31
.0009
-.035
-.009
Conditional indirect effect of sexual identity (X) on suicide attempts (Y)
through video game play (M) on being cyberbullied (W)
Boot
Indirect
Boot
Boot
Boot
CB
Effect
SE
LLCI
ULCI
Was not
cyberbullied
-.0001
.0006
-.0013
.0012
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Was
cyberbullied

.0027

.0026

-.0015

Was in -person
bullied

.0087

ADOLESCENT
(SEX)

-.0001

.0000

-.0002

.0000

ADOLESCENT
(SEX)
In-Person
Bullying
Outcome Variable: SP R²=.0188; F(HC4) (5, 8588) =34.1756; p<.05
Constant
2.49
.15
15.97
.000
2.185
Sex
-.17
.02
-6.81
.000
-.220
IPB
-.05
.04
-1.26
.207
-.151
Sex x IPB
.07
.05
1.20
.229
-.044
Age (cov)
-.09
.009
-10.53
.000
-.116
Race (cov)
.03
.008
3.98
.0001
.018
Outcome Variable: SA R²=.0430; F(HC4) (7, 8586) =28.2838; p<.001
Constant
.34
.11
2.93
.003
.115
Sex
.05
.01
4.09
.000
.026
AR
-.01
.005
-1.93
.052
-.021
IPB
.37
.05
6.65
.000
.267
Sex x IPB
-.02
.05
-.41
.674
-.138
SP x IPB
-.03
.02
-1.17
.239
-.086
Age (cov)
-.007
.007
-1.13
.257
-.021
Race (cov)
-.02
.007
-3.76
.0002
-.040
Conditional indirect effect of sex (X) on suicide attempts (Y) through
playing on a sports team (M) through in-person bullying (W)
Boot
Indirect
Boot
Boot
Boot
CB
Effect
SE
LLCI
ULCI
Was not in person bullied
.0018
.0010
.0000
.0038
Was in -person
bullied
.0043
.0038
-.0013
.0140

Cyberbullying
Outcome Variable: SP R²=.0190; F(HC4) (5, 8597) =34.5306; p<.05
Constant
2.43
.15
15.76
.000
2.134
2.740
Sex
-.17
.02
-7.27
.000
-.225
-.129
CB
.02
.05
.40
.681
-.089
.137
Sex x CB
.08
.06
1.25
.208
-.480
.222
Age (cov)
-.09
.009
-10.25
.000
-.112
-.076
Race (cov)
.03
.008
3.71
.0002
.015
.050
Outcome Variable: SA R²=.0401; F(HC4) (7, 8595) =22.1955; p<.001
Constant
.38
.11
3.27
.001
.152
.608
Sex
.04
.01
3.09
.001
.014
.065
SP
-.01
.005
-2.04
.040
-.023
-.0005
CB
.44
.07
5.92
.000
.297
.592
Sex x CB
-.06
.07
-.87
.379
-.214
.081
SP x CB
-.04
.03
-1.23
.215
-.103
.023
Age (cov)
-.008
.007
-1.23
.215
-.022
.005
Race (cov)
-.02
.007
-3.72
.0002
-.041
-.012
Conditional indirect effect of sex (X) on suicide attempts (Y) through playing
on a sports team (M) on being cyberbullied (W)
Boot
Indirect
Boot
Boot
Boot
CB
Effect
SE
LLCI
ULCI
Was not
cyberbullied
.0021
.0011
.0000
.0044
Was
cyberbullied
.0047
.0049
-.0026
.0165
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ADOLESCENT
(SEXUAL
IDENTITY)

ADOLESCENT
(SEXUAL
IDENTITY)
In-Person
Bullying
Outcome Variable: SP R²=.0.0210; F(HC4) (5, 8180) =39.1714; p<.05
Constant
2.39
.15
15.04
.000
2.080
2.711
Sex ID
-.13
.01
-7.03
.000
-.176
-.099
IPB
.05
.05
.96
.335
-.055
.163
Sex ID x IPB
-.04
.03
-1.38
.166
-.118
.020
Age (cov)
-.08
.009
-9.23
.000
-.106
-.069
Race (cov)
.03
.009
3.98
.0001
.018 . 054
Outcome Variable: SA R²=.0528; F(HC4) (7, 8178) =31.4912; p<.001
Constant
.21
.11
1.85
.064
-.012
.436
Sex ID
.09
.01
6.14
.000
.066
.128
SP
-.009
.005
-1.68
.091
-.020
.001
IPB
.29
.06
4.28
.000
.158
.426
Sex ID x IPB
.03
.04
.88
.377
-.047
.124
SP x IPB
-.02
.02
-1.12
.262
-.080
.022
Age (cov)
-.005
.006
-.87
.383
-.019
.007
Race (cov)
-.02
.007
-3.40
.0007
-.037
-.010
Conditional indirect effect of sexual identity (X) on suicide attempts (Y)
through playing on a sports team (M) through in-person bullying (W)
Boot
Indirect
Boot
Boot
Boot
CB
Effect
SE
LLCI
ULCI
Was not in person bullied
.0013
.0008
-.0002
.0029
Was in -person
bullied
.0072
.0049
-.0025
.0171

Cyberbullying
Outcome Variable: SP R²=.0214; F(HC4) (5, 8193) =38.9365; p<.05
Constant
2.35
.15
14.87
.000
2.041
2.661
Sex ID
-.13
.01
-7.33
.000
-.171
-.098
CB
.19
.06
3.01
.002
.066
.313
Sex ID x CB
-.08
.03
-2.09
.036
-.160
-.005
Age (cov)
-.08
.009
-9.01
.000
-.103
-.066
Race (cov)
.03
.009
3.66
.0002
.015
.051
Outcome Variable: SA R²=.0503; F(HC4) (7, 8191) =27.2931; p<.001
Constant
.254
.11
2.25
.024
.033
.476
Sex ID
.094
.01
5.95
.000
.063
.125
SP
-.012
.005
-2.13
.032
-.023
-.001
CB
.264
.07
3.40
.0007
.112
.416
Sex ID x CB
.068
.04
1.38
.165
-.028
.166
SP x CB
-.016
.03
-.50
.611
-.078
.046
Age (cov)
-.007
.006
-1.09
.272
-.021
.005
Race (cov)
-.023
.007
-3.22
.001
-.037
-.009
Conditional indirect effect of sexual identity (X) on suicide attempts (Y)
through playing on a sports team (M) on being cyberbullied (W)
Boot
Indirect
Boot
Boot
Boot
CB
Effect
SE
LLCI
ULCI
Was not
cyberbullied
.0017
.0008
.0002
.0034
Was
cyberbullied
.0062
.0069
-.0077
.0220
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Note. CB=cyberbullying; IPB = in-person bullying; VG = video games; SP = sports; Sex ID= sexual identity; cov = covariate; Β = unstandardized coefficient; SE
(HC4) = heteroscedasticity constant standard error; LLCI = 95% lower limit confidence interval; ULCI = 95% upper limit confidence interval.
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Figure 3
Conditional Process Model, Adolescent Sex, Cyberbullying, and Video Games

Final conditional process model with ordinary least squares regression coefficients.
Note. CB = cyberbullying; VG = video games. * p< .05; ns = not significant.
Figure 4
Conditional Process Model, Adolescent Sexual Identity, Cyberbullying, and Video Games
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Final conditional process model with ordinary least squares regression coefficients.
Note. CB = cyberbullying; VG = video games; Sex ID = sexual identity. * p< .05; ns =
not significant.
Figure 5
Conditional Process Model, Adolescent Sex, Cyberbullying, and Sports

Final conditional process model with ordinary least squares regression coefficients.
Note. CB = cyberbullying; SP = sports. * p< .05; ns = not significant.
Figure 6
Conditional Process Model, Adolescent Sexual Identity, Cyberbullying, and Sports
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Final conditional process model with ordinary least squares regression coefficients.
Note. CB = cyberbullying; SP = sports; Sex ID = sexual identity. * p< .05; ns = not
significant.
Figure 7
Conditional Process Model, Adolescent Sex, In-Person Bullying, and Video Games
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Final conditional process model with ordinary least squares regression coefficients.
Note. IPB = in-person bullying; VG = video games. * p< .05; ns = not significant.
Figure 8
Conditional Process Model, Adolescent Sexual Identity, In-Person Bullying, and Video
Games

Final conditional process model with ordinary least squares regression coefficients.
Note. IPB = in-person bullying; VG = video games; Sex ID = sexual identity. * p< .05; ns
= not significant.
Figure 9
Conditional Process Model, Adolescent Sex, In-Person Bullying, and Sports
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Final conditional process model with ordinary least squares regression coefficients.
Note. IPB = in-person bullying; SP = sports; Sex ID = sexual identity. * p< .05; ns = not
significant.
Figure 10
Conditional Process Model, Adolescent Sexual Identity, In-Person Bullying, and Sports
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Final conditional process model with ordinary least squares regression coefficients.
Note. IPB = in-person bullying; SP = sports; Sex ID = sexual identity. * p< .05; ns = not
significant.
Discussion
Over the last two decades, national campaigns were developed to support
decreases in bullying and suicidality (National Action Alliance for Suicide Prevention:
Research Prioritization Task Force, 2014; National Centre Against Bullying, 2020),
specifically for HS students (Redfield et al., 2020; Voltas et al., 2020). These supportive
alliances did not take into account the relationship between adolescent sex and sexual
identity, recreation engagement, bullying, and suicidality when developing their
campaigns. To address adolescent suicidality, we used conditional process analyses to
identify the influences and effects of adolescent sex and sexual identity, recreation
engagement, and bullying on suicidality. To the authors knowledge this study is the first
to examine the mediating role of recreation engagement and the moderating role of
bullying on the relationship between adolescent sex and sexual identity and suicidality.
Similar to previous research, we hypothesized that adolescent sex and sexual
identity are directly associated with suicidality (Hedegaard et al., 2018; Johns et al.,
2020). Collectively, results suggest that adolescent sex and sexual identity does influence
suicidality during HS (Thompson & Swartout, 2018). Female adolescents reported higher
rates of attempted suicide that their male peers. Several studies have proposed that the
sex of the adolescent has an influence on suicidality; males have higher rates of death by
suicide and females engage in more nonlethal suicide attempts (Mirkovic et al., 2020).
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Lesbian, gay, and bisexual (LGB) students reveled the highest rates of suicidality in this
study. Recent studies found that suicide risk might be decreasing for adolescents who are
lesbian, gay, or bisexual (LGB) but this group is still three times more likely to have
attempted suicide than their heterosexual peers (Raifman et al., 2020).
We hypothesized that playing on a sports team or playing video games (recreation
engagement) would reduce suicidality for adolescent who are male, female, lesbian, gay,
and bisexual. Results did not reveal that the interaction of recreation engagement reduced
suicidality. Recreation is a broad term that has many opportunities for engagement,
adolescents may engage in a variety of activities that were not accounted for in this study.
Another contribution to the lack of results could be the limitations to the video game
systems that were not asked in the questions provided by the YRBS. Nintendo which is a
major contributor in electronic gaming was not noted in the question description provided
to the student. Similarly, adolescents may have engaged on a sports team but did not
identify their recreation pursuit as a sport, examples of this could include dance,
gymnastics, cross country, and swimming. This could have affected the responses to the
YRBS and the results of this study.
Results revealed that HS students significantly experienced both cyberbullying
and in-person bullying, but our findings were not consistent with previous literature in
relation to suicidality (Bauman et al., 2013; Hinduja & Patchin, 2010). Bullying is often
far more likely to be reported by female adolescents when compared to males, with
variations across racial demographics (Hertz et al., 2015; Schneider et al., 2012).
Cyberbullying was reported to be more prevalent than in-person bullying in this study.
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This is likely to be a product of increased use of technology with a high prevalence of
social media platform use during adolescence (Tsitsika et al., 2014). Cyberbullying also
provides the perpetrator the opportunity to lessen feelings and accountability for their
actions, maintaining anonymity (Schneider et al., 2012). Sports team engagement
provided an indication of interaction with cyberbullying for adolescent sexual identity.
Adolescents who were lesbian, gay, bisexual and who played on at least one sport team
reported less cyberbullying, however this association was not reported to affect
suicidality and only the moderated effect of adolescent sexuality and sports team
engagement. We found that HS students’ experience with both cyberbullying and inperson bullying did not influence adolescents to engage in more frequent suicidality.
Interestingly, this study suggests that being bullied does not adversely affect adolescent
intentions for suicidality. It is important to interpret this result with caution due to the
small effect size of the observed relationship.
The present study has several limitations. First, data reported for the current study
are self-reported by HS students, presenting the opportunity of health-risk behaviors
being under and over reported (e.g., suicidality; Brener et al., 2003); self-reporting is not
uncommon to use in survey research. HS students that participated in the survey attended
school, causing limitations to generalizability. This could be particularly important
because adolescents not attending school may have higher rates of being bullied than
their peers that are attending HS (Schneider et al., 2012). Finally, the data used was
ordinal and categorical, having the potential to affect the interpretation of the results by
the researchers. For example, there may be differences between those who were bullied
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one time and those who were bullied two times; but the structure of the YRBS the
researchers were unable to identify these differences. Similarly, frequency and duration
of bullying were not identified only if the adolescent was bullied, this could cause
limitations to the results of the study.
In summary, our study provides an understanding to adolescent suicidality and the
relationships of recreation engagement and both cyberbullying and in-person bullying. A
key concern is that adolescents continue to have high rates of suicidality; future research
is necessary to continue to find influences on this behavior for this unique population. HS
continues to be a period where both cyberbullying and in-person bullying frequently
occur. Anti-bullying prevention efforts offered by schools, communities, and adolescent
advocates should be continued. Bullying behaviors can lead to suicidality and should be
treated with evidenced-based practice to decrease this likelihood (Marshal et al., 2011);
this should include recreation-based programs.
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ABSTRACT
Purpose: To explore the influence of adolescent sex and sexual identity, age, and active
and passive recreation on high school student suicidality in a national sample of
adolescents in high school.
Methods: Using data from the 2019 Youth Risk Behavior Survey, we used conditional
process analyses to examine suicidality, the influence of active and passive recreation,
and the interaction of adolescent age on the student’s sex and sexual identity.
Results: Findings from this study identified that male and female adolescents who engage
in active recreation had less suicidality. Adolescent males revealed the highest frequency
of passive recreation and adolescent age revealed passive recreation engagement
minimized for all adolescent groups.
Conclusions: Results support the need for prevention efforts that address adolescent
influences on suicidality. Engaging in recreation can be a strategy for reducing suicidality
for adolescents in high school.
Keywords: suicidality, passive recreation, active recreation, conditional process analysis
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A Conditional Process Analysis on the Relationship Between Adolescent Sex and
Sexual Identity, Age, Active and Passive Recreation, and Suicidality in High School
Students
Suicide is one of the most significant public health concerns that has taken the
lives of 40,000 Americans in a single year; this number continues to rise (Centers for
Disease Control [CDC], 2017). Consequently in 2018, deaths from suicide were the
second leading cause of mortality for ages 10-34; increasing for multiple adolescent ages
(e.g., 10-19 years of age; Hedegaard et al., 2020). Adolescence has been proposed to be
the beginning stage of suicidality (Stewart et al., 2017). Suicidality is the action or
purpose to intentionally harm oneself with the resolution to cause death, this covers the
spectrum of suicidal behaviors (Voltas et al., 2020). Despite decades of research on both
prevention and influences of adolescent death by suicide and suicidality, these significant
threats to adolescent health have not been lowered (Klonsky et al., 2018).
Research has consistently reported substantial disparities in adolescent sex (male
and female) and sexual identity in relation to suicidality during adolescence (Bostwick et
al., 2014). Sexual minority is an umbrella term that includes those who identify as
lesbian, gay, bisexual, transgender, and other sexual identities; for the purposes of this
study lesbian, gay, and bisexual (LGB) will be used. Adolescents who identify as LGB
have the highest prevalence of suicidality among all other adolescent groups (IveyStephenson et al., 2020). The literature on suicidality identifies that females engage in
more frequent suicide attempts and males are more likely to die from suicide (Spirito &
Esposito-Smythers, 2006). Adolescent males have shown an increase in thoughts of
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making a suicide plan (e.g., suicidal ideation) as they progressed in grade (IveyStephenson et al., 2020).
Adolescent sex and sexual identity have also shown disparities in the engagement
of school, community, and recreation opportunities. Students who are LGB have shown a
significant decline in engagement of active recreation opportunities (e.g., physical
activity and sports; Doull et al., 2018). Additionally, as females enter adolescence
significant decreases in sports participation and active recreation engagement were
reported; reasons have ranged from feeling they lack competence and confidence, to
enjoying more creative forms of sport (e.g., dance, gymnastics, group exercise; Guillet et
al., 2006; O’Reilly et al., 2018).
Influence of Age on Suicidality
Age has been identified as an important element to understand adolescent risk
taking (Duell et al., 2018) and engagement in health-risk behavior, particularly suicidality
(Nock et al., 2008). Additionally, adolescents in high school (HS) are more likely to
engage in more frequent suicidality (Duell et al., 2018; Farhat et al., 2010). Death by
suicide for older adolescents (15-19 years) has been reported to be 10 times greater than
children and younger adolescents (5-14 years; Cha et al., 2018).
Participation in recreation opportunities differs by the age of the adolescent.
Literature suggests that as the adolescent ages participation in active recreation (e.g.,
sport and physical activity) declines (Doull et al., 2018). A substantial body of literature
indicated that a decrease in physical activity with an increase in passive recreation (e.g.,
video game play, screen time, electronic device use) occurs during the ages of 12-18
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years (Corder et al., 2015; Jongenelis et al., 2018; Ortega et al., 2013). Lastly, peer
influences and social influences during adolescence play a critical role, suggesting that
peers are powerful predictors of engagement in recreation opportunities and health-risk
behaviors during this age (Bauman et al; 2001; Viner et al., 2012). The age of the
adolescent and the contributing factors that age places on adolescent development makes
this a crucial step in identifying influences on suicidality.
Interaction of Active and Passive Recreation on Suicidality
Adolescents need structured opportunities to take risks, engage in meaningful
recreation, and build connections with peers and mentors (Knight et al., 2018). Engaging
in recreation has been associated with enhanced levels of self-regulation, social
competence (Caldarella et al., 2019), improvements in mental health functions
(Steinberg, 2007), stress reduction, anxiety, and improvement of an overall healthy
lifestyle (Hawkins et al., 2016; Moore et al., 2018; Sigvartsen et al., 2016; Steinberg,
2007; Taliaferro et al., 2008). Recreation engagement provides the opportunity for
adolescents to enhance the feeling of belonging (Lubans et al., 2012; Nelson & GordonLarsen, 2006). Additionally, feeling connected is suggested to reduce the likelihood of
adolescent engagement in health-risk behaviors (e.g., violence and substance use;
Mcneely et al., 2002).
Promoting a healthy lifestyle through the use of active recreation (e.g., playing on
a sports team, hiking, biking, physical activity) promotes social and emotional health
outcomes for adolescents engaging in health risk behaviors (Nelson & Gordon-Larsen,
2006). Scholars have suggested that active recreation provides a sense of belonging and
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community (Eime et al., 2013). Engaging on a sport team or in sports is associated with a
reduction in risky behaviors (Eccles et al., 2003) and crime (Fraser-Thomas et al., 2005).
Playing sports is a form of active recreation that is popular among adolescents and shows
benefits ranging into adulthood (Zimmermann-Sloutskis et al., 2010).
Video game and internet use are prevalent during adolescence and are considered
passive recreation (Nije Bijvank et al., 2012). Adolescents spend ample amounts of time
playing video games and using technological devices (Gentile, 2009); causing concerns
to their physical and mental health (Messias et al., 2011). The effects of video game
playing have been widely studied showing negative health implications such as
depression, emotional instability (Tortolero et al., 2014), and aggressive behaviors (Lobel
et al., 2017). Adolescents who spend ample time engaging in passive recreation had an
increased risk of reporting sadness and suicidality when compared to adolescents who did
not play video games (Messias et al., 2011). Although studies more frequently report
negative impacts to adolescent health regarding passive recreation, some studies support
emotional, motivational, and cognitive benefits (Granic et al., 2013).
Previous research supports that recreation engagement is connected to a reduction
in suicidality (Mirkovic et al., 2020). The literature review reveals that active recreation
engagement can support a reduction in adolescent suicidality, with passive recreation
enhancing suicidality.
Present Study
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The aim of this study is to clarify the links between adolescent sex and sexual
identity, age, recreation engagement, and suicidality in a representative sample of HS
students. Based on previous studies, the following hypotheses were proposed:
Hypothesis 1 (H1): Suicidality is significantly influenced by adolescent age; age
mediates the association between adolescent sex and sexual identity and suicidality.
Hypothesis 2 (H2): Recreation engagement (active and passive recreation) moderates the
effect of adolescent sex and sexual identity and suicidality, and the indirect effect through
age and suicidality, in the association between age and suicidality, or both. This suggests
that the association between the sex and sexual identity of the adolescent, age, and
suicidality are weaker for adolescents who engage in active recreation but higher for
adolescents who engage in passive recreation.
Methods
Sample and Data
This study conducted a secondary analysis on adolescent sex and sexual identity,
age, active and passive recreation engagement, and suicidality. Data from the Youth Risk
Behavior Surveillance System, managed through the CDC, Department of Adolescent
and School Health was used. The 2019 national Youth Risk Behavior Survey (YRBS)
dataset is a cross-sectional survey administered to HS students grades 9-12th. Methods
and data files are publicly available on the CDC website
(https://www.cdc.gov/healthyyouth/data/yrbs/index.htm) and are described in detail.
The student provided assent and the legal guardian provided permission to
participate before the survey was administered; the data are anonymous (Lindsey et al.,
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2019). HS students completed the 2019 YRBS from 136 schools in 44 states, n=13,677
usable questionnaires after quality control checks (Redfield et al., 2020). Response rates
were recorded for the schools (75.1%) and the students (80.3%; Redfield et al., 2020).
Measures
The 2019 YRBS questions were selected for this study concerning adolescent sex
and sexual identity, active and passive recreation engagement, adolescent age, and
suicidality.
Adolescent Sex and Sexual Identity
The HS students were asked to identify their sex by answering, “What is your
sex?”; responses included male and female. Sexual identity was self-identified by the HS
student answering, “Which of the following best describes you?” Responses included, not
sure, heterosexual (straight), gay or lesbian, and bisexual.
Age
The participants included in the analysis were ages 12 to 18 years, all students
were in HS. Adolescent age was measured by the student answering, “How old are you?”
Recreation Engagement
Two survey questions were used to measure active and passive recreation
engagement. HS students assessed active recreation by answering, “During the past 12
months, on how many sports teams did you play? (Count any teams run by your school or
community groups).” Students reported passive recreation identifying, “On an average
school day, how many hours do you play video or computer games or use a computer for
something that is not school work? (Count time spent playing games, watching videos,
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texting, or using social media on your smartphone, computer, Xbox, PlayStation, iPad, or
other tablet).”
Suicidality
HS students were asked about suicidality using the following question, “During
the past 12 months, how many times did you actually attempt suicide?”
Data Analysis
Hypothesis testing was performed on weighted data using SPSS® (version 27).
Descriptive analyses were calculated using frequency to examine adolescent sex and
sexual identity, age, race, and ethnicity. Demographic data of the total sample is
presented in Table 1.
Conditional process analyses (model 59) was conducted, entering adolescent sex
(male and female) and sexual identity (not sure, heterosexual, gay or lesbian, and
bisexual) as separate independent variables, adolescent age as the mediator, recreation
engagement (active and passive) as separate moderators, and suicidality as the outcome
variables (attempted suicide; Hayes & Rockwood, 2020). We proposed that the link
between adolescent sex and sexual identity was mediated by age. The strength of these
influences was assumed to be conditional on active (playing on a sports team) and
passive (video game play) recreation engagement, meaning recreation engagement could
act as a moderator in the direct effect (pathway c) or the indirect effect (pathway a, b, or
both) on suicidality. The proposed conditional process analyses and paths a, b, and c are
presented in Figures 1 and 2.
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Assumptions were tested for normality (bootstrapping), multicollinearity, and
heteroscedasticity (Cribari-Neto & Zarkos, 1999). Statistical significance was identified
using the p < .05 and the bootstrapping method obtaining 95% confidence intervals (CIs)
with 10000 re-samples for the indirect effects. The effect was measured as significant
when the 95% CI did not contain zero. Race and ethnicity were entered as covariates for
all analyses, scholars report that they have an effect on suicidality and adolescent sex and
sexual identity (Ivey-Stephenson et al., 2020; Pena et al., 2012).
Figure 1
Conceptual Model Illustrating Conditional Process Analysis, Adolescent Sex and Sexual
Identity, Active Recreation, Age, and Suicidality

Note. Conceptual model illustrating hypothesized conditional direct and indirect effects
for adolescent sex and sexual identity, age, active recreation, and suicidality.

150

INFLUENCE OF RECREATION ON HEALTH-RISK BEHAVIORS

Figure 2
Conceptual Model Illustrating Conditional Process Analysis, Adolescent Sex and Sexual
Identity, Passive Recreation, Age, and Suicidality

Note. Conceptual model illustrating hypothesized conditional direct and indirect
effects for adolescent sex and sexual identity, age, passive recreation, and suicidality.
Results
Demographic characteristics of HS student total sample (n = 13,677) and the
racial subsamples are explained below. The racial subsamples were, 58.5% White, 16.7%
Black or African American, 15.6% multiracial. The average age was 16 years and tenth
was the average grade, 50.9% female and 49.1% male. Sexual identity was self-reported
as 83.6% heterosexual, 8.9% bisexual, 4.6 % were unsure, and 2.9% gay or lesbian.
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Table 1
Demographic Characteristics of the Sample; 2019 Youth Risk Behavior Survey
Variable
Sex
Female
Male
Sexual Identity
Not sure
Heterosexual
Gay or Lesbian
Bisexual
Age
12
13
14
15
16
17
18
Race/Ethnicity
American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Other Pacific Islander
White
Multiracial b
Hispanic or Latino
Note. The sample size was n = 13,677.

Frequency

%ª

6,885
6,641

50.3
48.6

591
10,853
380
1,151

4.3
79.4
2.8
8.4

60
27
1,699
3,473
3,628
3,102
1,616

0.4
0.2
12.4
25.4
26.5
22.7
11.8

385
672
2279
202
8,000
2,139
3,044

2.8
4.9
16.7
1.5
58.5
15.6
22.3

ª Percentages are based on weighted data; reported numbers reflect unweighted data.
Total and percentages may differ because of missing, excluded cases, and weighting.
b

Respondents who identified with more than one racial group.

Active Recreation
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The moderated pathways as indicated by the interaction in pathway a (adolescent
sex x active recreation when the outcome variable is age) were statistically significant (β
= -.0682, SE (HC4) [heteroscedasticity constant standard error] =.0246, 95% CI = -.1164
to -.0200), suggesting active recreation (playing on a sports team) moderated the effect of
the sex of the adolescent on age. The interaction in pathway b (age x active recreation
when the outcome variable is suicidality) was not statistically significant p <.05 (β = .0040, SE (HC4) =.0072, 95% CI = -.0181 to .0100). The effects of adolescent race and
ethnicity were entered as covariates for all models. Figures 3 and 4 depict the complete
conditional process analyses for adolescent sex, sexual identify, and active recreation.
Additionally, the conditional indirect effect of adolescent sex on suicidality via
age was analyzed using active recreation, exhibited in Table 2. Demonstrated by the 95%
CI, this effect was significant for adolescents (sex) that played on one sports team (active
recreation) (Effect = .0028; 95% CI = .0004 to .0056) and two sports teams (Effect =
.0049; 95% CI = .0001 to .0102). The indirect effect was not significant for adolescent
sexual identity that did not play on a sports team (Effect = -.0004; 95% CI = -.0016 to
.0004), one sports team (Effect = -.0005; 95% CI = -.0016 to .0002); and two sports
teams (Effect = -.0007; 95% CI = -.0029 to .0007).
Passive Recreation
The moderated pathways as indicated by the interaction in pathway a (adolescent
sexual identity x passive recreation when the outcome variable is age) were not
statistically significant (β = .0114, SE (HC4) =.0105, 95% CI = -.0092 to .0320),
suggesting that passive recreation (playing video games) did not moderate the effect of
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the sexual identity of the adolescent on age. The interaction in pathway b (age x passive
recreation when the outcome variable is suicidality) was not statistically significant p
<.05 (β = .0035, SE (HC4) =.0040, 95% CI = -.0044 to .0114). Adolescent race and
ethnicity were entered as covariates for all models. Figures 5 and 6 depict the complete
conditional process analyses for adolescent sex, sexual identity, and passive recreation.
Additionally, the conditional indirect effect of adolescent sex on suicidality via
age was analyzed using passive recreation, presented in Table 2. Demonstrated by the
95% CI, this effect was significant for adolescents that did not play video games (passive
recreation) (Effect = .0041; 95% CI = .0004 to .0089) and adolescents who played two
hours of video games daily (Effect = .0022; 95% CI = .0005 to .0043). The effect of was
not significant for HS students who played video games five hours a day (Effect = .0005;
95% CI = -.0017 to .0031). On the other hand, the conditional indirect effect of
adolescent sexual identity on suicidality via age was analyzed using passive recreation
was not statistically significant for HS students who played no video games, two hours of
video games, and five hours of video games daily, see Table 2 for results.

154

INFLUENCE OF RECREATION ON HEALTH-RISK BEHAVIORS

Table 2
Results of the Conditional Process Analyses, Active Recreation, and Passive Recreation
β

SE
(HC4)

t

p

LLCI

ULCI

ADOLESCENT
(SEX)
Active
Recreation
Outcome Variable: AR R²=.0178; F(HC4) (5, 8552) =31.9637; p<.05
Constant
16.08
.05
281.45 .000 15.977 16.201
Sex
-.10
.03
-2.81
.004
-.173
-.030
AR
-.09
.01
-5.53
.000
-.131
-.062
Sex x AR
-.06
.02
-2.77
.005
-.116
-.020
Race (cov)
.02
.01
1.81
.069
-.001
.042
Ethnicity (cov)
-.06
.03
-2.06
.039
-.125
-.003
Outcome Variable: SA R²=.0063; F(HC4) (7, 8550) =7.3607; p<.001
Constant
.49
.17
2.88
.004
.156
.825
Sex
.06
.02
3.19
.001
.026
.110
Age
-.01
.01
-1.23
.217
-.032
.007
AR
.05
.11
.45
.649
-.171
.275
Sex x AR
-.003
.01
-.23
.814
-.032
.025
Age x AR
-.004
.007
-.56
.572
-.018
.010
Race (cov)
-.02
.007
-3.79
.0002 -.044
-.014
Ethnicity (cov)
.02
.01
1.39
.162
-.010
.062
Conditional indirect effect of sex (X) on suicide attempts (Y) through
adolescent age (M) through playing on a sports team (W)
Boot
Indirect Boot
Boot
Boot
AR
Effect
SE
LLCI ULCI
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β

SE
(HC4)

t

p

LLCI

ULCI

ADOLESCENT
(SEX)
Passive
Recreation
Outcome Variable: PR R²=.0037; F(HC4) (5, 9988) =7.2653; p<.05
Constant
16.03
.05
274.09
.000 15.923 16.152
Sex
-.17
.04
-4.26
.000
-.257 -0.095
PR
-.02
.01
-2.56
.010
-.046 -0.006
Sex x PR
.01
.01
1.42
.153
-.007
0.046
Race (cov)
.01
.01
1.77
.075
-.002
0.040
Ethnicity (cov)
-.01
.02
-.42
.673
-.013
0.045
Outcome Variable: SA R²=.0066; F(HC4) (7, 9986) =8.1404; p<.001
Constant
.63
.18
3.39
.0007
.268 1.0008
Sex
.02
.02
1.13
.258
-.019
.071
Age
-.02
.01
-2.10
.035
-.045
-.001
PR
-.05
.06
-.82
.406
-.180
.073
Sex x PR
.01
.008
1.89
.057 -.0005
.032
Age x PR
.003
.004
.87
.383
-.004
.011
Race (cov)
-.02
.007
-3.86
.0001 -.041
-.013
Ethnicity (cov)
.02
.01
1.36
.173
-.01
.056
Conditional indirect effect of sex (X) on suicide attempts (Y) through
adolescent age (M) through playing video games (W)
Boot
Indirect Boot
Boot
Boot
PR
Effect
SE
LLCI ULCI
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Did not play on
a sports team
.0013
.0012 -.0007 .0039
Played on 1
sports team
.0028
.0013
.0004 .0056
Played on 2
sports team
.0049
.0026
.0001 .0102
ADOLESCENT
(SEXUAL
IDENTITY)
Active
Recreation
Outcome Variable: AR Age R²=.0117; F(HC4) (5, 8142) =19.1259;
p<.05
Constant
15.99
.06
253.1
.000 15.897 16.114
Sex ID
.02
.02
1.10
.268
-.022
.079
AR
-.12
.02
-4.19
.000
-.181
-.065
Sex ID x AR
.003
.02
.14
.885
-.042
.048
Race (cov)
.02
.01
1.80
.071
-.001
.044
Ethnicity (cov)
-.06
.03
-2.02
.042
-.127
-.002
Outcome Variable: SA R²=.0170; F(HC4) (7, 8140) = 11.1452; p<.001
Constant
.35
.16
2.11
.034
.025
.681
Sex ID
.12
.02
6.22
.000
.088
.170
Age
-.01
.009
-1.26
.204
-.031
.006
AR
.05
.11
.45
.652
-.176
.282
Sex ID x AR
-.009
.02
-.47
.637
-.050
.030
Age x AR
-.003
.007
-.44
.655
-.017
.011
Race (cov)
-.02
.007
-3.49
.0005 -.042
-.011
Ethnicity (cov)
.02
.01
1.59
.111
-.006
.065
Conditional indirect effect of sexual identity (X) on suicide attempts (Y)
through adolescent age (M) on playing on a sports team (W)
Boot
Indirect Boot
Boot
Boot
AR
Effect
SE
LLCI ULCI
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Did not play
video games
Played 2 hours
daily
Played 5 hours
daily
ADOLESCENT
(SEXUAL
IDENTITY)
Passive
Recreation

.0041

.0022

.0004

.0089

.0022

.0010

.0005

.0043

.0005

.0012

-.0017

.0031

Outcome Variable: PR Age R²=.0012; F(HC4) (5, 9578) =2.3253; p<.05
Constant
15.91
.06
233.47
.000 15.783 16.05
Sex ID
.01
.03
.35
.724
-.055
.079
AR
-.02
.01
-1.72
.084
-.053
.003
Sex ID x PR
.01
.01
1.08
.277
-.009
.032
Race (cov)
.01
.01
1.76
.078
-.002
.041
Ethnicity (cov)
-.01
.03
-.40
.689
-.071
.047
Outcome Variable: SA R²=.0151; F(HC4) (7, 9576) = 11.5468; p<.001
Constant
.47
.17
2.66
.007
.125
.823
Sex ID
.12
.02
4.68
.000
.074
.181
Age
-.02
.01
-2.08
.036
-.043
-.001
PR
-.03
.06
-.64
.517
-.16
-.080
Sex ID x PR
-.005
.008
-.71
.476
-.022
.010
Age x PR
.003
.003
.87
.379
-.004
.010
Race (cov)
-.02
.007
-3.54
.0004 -.038
-.011
Ethnicity (cov)
.02
.01
1.68
.092
-.004
.061
Conditional indirect effect of sexual identity (X) on suicide attempts (Y)
through adolescent age (M) on playing video games (W)
Boot
Indirect Boot
Boot
Boot
PR
Effect
SE
LLCI ULCI
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Did not play on
Did not play
a sports team
-.0004 .0005 -.0016 .0004
video games
-.0003 .0009
-.0022 .0014
Played on 1
Played 2 hours
sports team
-.0005 .0005 -.0016 .0002
daily
-.0006 .0004
-.0016 .0001
Played on 2
Played 5 hours
sports team
-.0007 .0009 -.0029 .0007
daily
-.0004 .0009
-.0026 .0013
Note. AR = active recreation; PR = passive recreation; Sex ID= sexual identity; cov = covariate. Β = unstandardized coefficient; SE (HC4) =
heteroscedasticity constant standard error; LLCI = 95% lower limit confidence interval; ULCI = 95% upper limit confidence interval.
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Figure 3
Conditional Process Model, Adolescent Sex, and Active Recreation

Final conditional process model with ordinary least squares regression coefficients.
Note. AR = active recreation. * p< .05; ns = not significant.
Figure 4
Conditional Process Model, Adolescent Sexual Identity, and Active Recreation
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Final conditional process model with ordinary least squares regression coefficients.
Note. AR = active recreation; Sex ID = sexual identity. * p< .05; ns = not significant.
Figure 5
Conditional Process Model, Adolescent Sex, and Passive Recreation

Final conditional process model with ordinary least squares regression coefficients.
Note. PR = passive recreation. * p< .05; ns = not significant.
Figure 6
Conditional Process Model, Adolescent Sexual Identity, and Passive Recreation
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Final conditional process model with ordinary least squares regression coefficients.
Note. PR = passive recreation; Sex ID = sexual identity. * p< .05; ns = not significant.
Discussion
Despite hundreds of studies on adolescent health related to suicidality, deaths by
suicide have not decreased for the previous two decades (National Action Alliance for
Suicide Prevention, 2014). Adolescents continue to engage in frequent suicidal behaviors
and actions at significant rates (Hedegaard et al., 2020). In contrast, the relationship
between recreation engagement and suicidality has received minimal attention. The
present study addressed the relationship investigating how adolescent sex and sexual
identity, adolescent age, and active and passive recreation impacts suicidality.
We hypothesized that adolescent age would influence suicidality for adolescents
who are female, male, lesbian, gay, and bisexual as the adolescent progressed in age.
Results revealed that as the high school student progressed in age the findings were not
significant and did not suggest engagement in more frequent suicidality based on
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adolescent sex and sexual identity. Additionally, age did affect active recreation
engagement for adolescents in this study. Age did show an interaction in sports team
engagement for adolescent females and males, interestingly as the adolescent progressed
in age a reduction in this engagement was seen. Although sport is popular during
childhood and early adolescence, studies have supported that after 13 years of age this
engagement begins to decline (Zimmermann-Sloutskis et al., 2010), this could provide
insight as to why suicidality did not minimize for all adolescents.
We suggested that the association between the sex and sexual identity of the
adolescent, age, and suicidality were weaker for adolescents who engage in active
recreation but higher for adolescents who engage in passive recreation. Results revealed
that as the adolescent engaged in more sports teams, for both male and female HS
students, the number of suicide attempts decreased. A potential consideration to this
finding is the influence with the size and type of sports team which was not measured in
this study. For example, football teams can have upwards of 60 athletes, volleyball teams
can have 12 athletes; this could affect how engaged the student was or was not.
Additionally, the size of the school the students attend could account for how many
sports were offered, providing limited opportunities or barriers to this form of active
recreation engagement.
Sports team engagement was not a significant finding for adolescents who
identified as lesbian, gay, or bisexual. Findings from other scholars suggest that there is
limited access to engagement in sport teams for adolescents who are racially and sexually
diverse (Fenton et al., 2017; Rigg et al., 2019). Active recreation (sport team) preferences
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were not identified in this study. Future studies should identify if sex or sexual preference
have an impact on the types of sports (active recreation) individuals are associated with;
this could also be a contributing factor to the effect on suicidality in this study. Moreover,
barriers to physical activity and sport exist within many communities across the nation.
Recreation programs have exhibited limitations to access for adolescents (e.g., financial
burden, fear, the geographic location from child’s residence, transportation, social
support, peer engagement, walkability; Bose & Dimond, 2013; Elsborg et al., 2019; Yoon
& Lee, 2019). Future research should explore barriers to access for engagement in sports
for all adolescents.
We speculated that passive recreation would increase suicidality. Adolescent
males revealed the highest frequency of passive recreation (e.g., video game play).
Another finding showed that as the adolescent aged their use of video game play
minimized, this occurred for all adolescent groups analyzed in this study. Video game use
during later adolescence has shown a decline, scholars suggest that 11-14 years spend
more time playing video games (Greenberg et al., 2010; Homer et al., 2012). Results
revealed that there were no significant effects for video game play increasing suicidality.
One possible explanation for the lack of significant effects is that video game technology
has advanced in recent decades; playing on digital teams allows for increased
communication and the potential for social interaction with peers (Nije Bijvank et al.,
2012). This new aspect to playing electronically could account for an increase in
interactions with others. It is important to note that interactions with peers were not
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measured in this study. Future research is needed to identify the impacts of different
types of video games on adolescent suicidality.
The present study has several limitations that should be considered. Data was
collected via self-reporting, representing the possibility of underreporting or
overreporting of suicidality (Brener et al., 2003). Participation in this survey was
conducted by students that attended school, this did not include adolescents who dropped
out of HS, were incarcerated, homeless, or runaways (LeVasseur et al., 2013) all of
which were unable to engage in active and passive recreation opportunities. This is
particularly important because adolescents not attending school may have higher rates of
suicidality than their peers that are attending HS (Birkett et al., 2009); this may lack
generalizability. Additionally, the data used was categorical and ordinal. Therefore, there
may be differences between those who attempted suicide one time and those who
attempted suicide two times or those who engaged in one sport versus two sports.
Consequently, due to the structure of the YRBS data we are unable to discern these
differences. Lastly, sexual identity was only suggested as lesbian, gay, and bisexual
which does not encompass all sexual identities, this could influence the accuracy of the
results.
Implications and Contributions
The results of this study have practical implications to adolescent health and can
inform prevention efforts for adolescent suicidality. This study provides support for
considering active and passive recreation engagement as an opportunity to reduce
suicidality. Our findings underscore the need to continue to minimize barriers to active
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and passive recreation programs to help address adolescent suicidality and recreation
engagement. Future research should continue to identify evidenced-based recreation
programs that support diverse adolescent needs and identify barriers to provide access to
all adolescents. Secondly, identifying school-based active and passive recreation
opportunities where students can engage should be considered. Recreation offers
researchers and practitioners a framework to be used for adolescents who are
experiencing suicidality.
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CHAPTER VII
CONCLUSION
Summary of Major Findings
This study explored how individual and external factors and recreation
engagement influenced suicidality in high school students. Overall, the results indicated
that adolescents have many influences that result in suicidality. Data supports that
adolescents engage in both passive and active recreation but more research is needed to
identify how recreation can be a factor in reducing health-risk behavior engagement
(substance use and suicidality). A summarization of each specific aim is provided below.
All aims used the 2019 Youth Risk Behavior Survey, this is a representative sample of
high school students in the United States. Data was self-reported by the students, then
uploaded to the Center for Disease Control and Prevention website for public access.
Specific Aim 1. The purpose of this study was to investigate the relationship
between adolescent substance use, age, race, and suicidality in high school students.
Results identified that adolescents engage in more frequent alcohol and opioid use that
directly effects suicidality but not synthetic marijuana use. Results also revealed that age
did not increase suicidality. Interestingly, suicidality decreased for Black or African
American, Native Hawaiian and Pacific Islander or Other Pacific Islander, and White
students.
Specific Aim 2. The purpose of this conditional process analyses was to
investigate the links between adolescent sex and sexual identity, recreation engagement,
cyberbullying and in-person bullying, and suicidality in high school students. Findings
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suggest that adolescent suicidality remains elevated during high school. Cyberbullying
was more prevalent than in-person bullying. Both cyberbullying and in-person bullying
were not suggested to influence suicidality. Recreation engagement was not found to
interact with adolescent suicidality, suggesting that participating in sports or playing
video games did not minimize the impact of bullying and reduce suicidality.
Specific Aim 3. The purpose of this study was to identify the links between
adolescent sex and sexual identity, age, active and passive recreation, and suicidality in
high school students. Male and female adolescents played on more sports teams but did
not show a decrease in suicidality. Adolescent sexuality did not suggest significant
findings for engagement in active recreation. Male students in high school showed the
highest rates of video game use. Another finding revealed that video game use decreased
as the adolescent progressed in age.
Contributions
Findings indicate that prevention efforts are still needed to address adolescent
suicidality and health-risk behavior engagement for male, female, lesbian, gay, bisexual,
and racially diverse adolescent groups. Adolescent alcohol and opioid use demonstrated
an increase in suicidality. This identification helps provide a baseline for prevention
efforts and discussions offered to high school students about substance use. Additionally,
high school students continue to have a high prevalence of being bullied and bullying
behaviors. Continued investigation on how bullying effects adolescent development and
suicidality is a critical next step. Adolescents did reveal engagement in recreation-based
programs such as playing on sports-teams and playing video games but the impacts of
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these programs on suicidality were not identified. Recreation engagement (active and
passive types) did not show significant findings; however, these two variables only count
for a small portion of recreation opportunities that adolescent s engage in. Recreationbased programs have received minimal attention for minimizing adolescent engagement
in health-risk behaviors. The results of this study demonstrate initial efforts into
understanding a range of influences on adolescent suicidality, but further investigation is
necessary.
Study Limitations
The Youth Risk Behavior Survey (YRBS) provides critical information to
monitor health-risk adolescents engage in for a variety of disciplines. The data does have
limitations that are important to identify for this study.
Measures. The data was self-reported by high school students, representing the
possibility of underreporting or overreporting of sex, sexual identity, substance use, and
suicidality. Although the reporting was anonymous the adolescents were reporting on
personal and illegal information. The data used for this study was categorical and ordinal.
This causes a potential difficulty to the interpretation of the results. It is assumed that
differences to frequency of substance use, bullying, recreation engagement, and suicide
attempts may be different based on the amount and time spent on these behaviors. The
structure of the YRBS data makes it difficult to discern the differences in the variables.
Sample. The students that took the survey were attending school. Adolescents not
attending school due to dropping out, engaging in health-risk behaviors, who were
bullied, or who were incarcerated did not have the opportunity to engage in the study.
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These diverse populations of adolescents may engage in higher rates of health-risk
behavior. Similarly, due to the influences and environmental factors they may not be
engaging in recreation and therefore should be considered an underserved and
underrepresented population.
Summary
To the authors knowledge, this is the first study to explore the influence of
recreation engagement on adolescent suicidality and the interactions of age, race, and
bullying. Despite the limitations previously identified, the findings still provide useful
information to scholars and professionals who work with adolescents that engage in
health-risk behaviors. Future research should continue identification of recreation-based
programs to minimize adolescent health-risk behaviors, barriers to active and passive
recreation engagement for diverse adolescent populations, and intervention research
using recreation to minimize adolescent health-risk behavior engagement.
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